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WEEDS EMBLEM 


Several readers have wondered about the identity of the plant pictured 
on our cover and on our letterhead. The plant is a perennial reproducing 
in typical fashion for this genus. The name is Artisticum concepcianum 
var. Stephenii. This particular variety of Artisticum is frequently found 
near Ithaca, New York at altitudes ranging from slightly less than 400 to 
more than 1700 feet above sea level. It is known by several colloquialisms. 
We were pleased to get a recent report that what seems to be this same 
variety is well established in the vicinity of Turrialba and San Jose, Costa 
Rica. A few have viewed our selection with disapproval because it is ac- 
tually more beneficial than harmful to most farmers. This group thinks 
we should have chosen a particularly widespread serious economic pest 
such as mesquite, thistle, bindweed, or Johnson grass. Don’t hesitate to let 
us have your opinion. 
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nozzle for 
effective 
spraying 


oe in a full range of interchange- 
able orifice tip and strainer sizes to 
meet every capacity requirement. Tee- 
Jet Spray Nozzles for Weed Control by 
spraying make it possible to take max- 
imum advantage of the chemical and 
sprayer unit. TeeJet nozzles are pre- 
cision built and provide a flat spray 
with uniform distribution. Atomization 
is properly controlled to give coverage 
with an absolute minimum of driftage. 
Patented tip design, with set-back 
orifice opening protects precision orifice 
from accidental damage. TeeJet spray 
nozzles are built for use on spray booms 
and portable sprayers. 


OFF-CENTER SPRAY NOZZLES TEEJET 


Spraying Systems Spray Nozzles with TeeJet nowate 
tips are supplied in a variety of special body female pipe 
types to meet any unusual spraying require- connection 


ment. For example, one type of off-center 
spray nozzle with swivel body provides a flat 
spray up to 35 feet wide for spraying areas 


with a single nozzle, that are not accessible 

with a boom. INTER- 

ACCESSORIES ORIFICE TIPS 


Complete accessories relating to nozzle use are sup- flat and cone 
plied. These include strainers, special nozzle fittings, spray types 
and hand valve equipment. 


TeeJet Spray Nozzles are supplied for Weed Control... 

as well as all other types of agricultural spraying. For 

ey information and reference data write for Bul- 
tin 58. 


PRAYING SYSTEMS CO. 


3275 RANDOLPH STREET © BELLWOOD, ILLINOIS : 
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ATLACIDE: A chlorate weed killer 
..-widely used for non-selective 
eradication of bindweed, Canada 
thistle, quack grass, Johnson grass 
and other tough perennials. Kills 
roots. ..destroys entire plant. . .dis- 
courages regrowth. Applied as s pray 
or in original dry form. Atlacide is 
backed by over 25 years of success- 
ful use, plus an outstanding reputa- 
tion as “the safer chlorate”. 


ATLACIDE WITH 2, 4-D: A com- 
bination of Atlacide and 2,4-D acid. 
Offers dual killing action of sodium 
chlorate and 2,4-D. 


CHLORAX SPRAY POWDER: A 
non-separating composition of so- 
dium chlorate and pentaborate. For 
use where long-lasting residual ef- 
fect is desirable...such as along 
fence rows, ditch banks, around 
buildings and other structures. Kills 
practically all types of weeds and 
grasses. Creates no fire or poison 
hazard. Applied dry or as spray. 


Write for Weed Control Booklet 


WEED 


KILLERS 


ATLAS “A”: A 40% sodium arse- 
nite solution (4 lbs. arsenic trioxide 
per gal.). Destroys submersed vege 
tation in ponds and lakes. Used for 
selective control of crabgrass, chick- 
weed and clover in turf. Also used 
as general weed killer for annual 
weeds and a. Kills trees and 
shrubs. Applied on pulpwood trees 
as a method for loosening bark to 
facilitate debarking. 


SODIUM ARSENITE: A powder 
containing 75% arsenic trioxide. 
Used for the same purposes as Atlas 
“A”. Soluble in water or may be 
applied dry. 


2, 4-D WEED KILLERS: For selec- 
tive control of broad-leaf weeds in 
ain and grass crops. Available as 
4-D Amine and 2,4-D Ester liq- 
uids; also 2,4-D Ester dusts. 


2,4,5-T Weed Killer 
Brush Killer (2,4,5-T & 2,4-D) 
Chipman General (Dinitro) 

Sodium Chlorate 


CHIPMAN CHEMICAL COMPANY, INC. 
BOUND BROOK, N. J. 


Chicago, Ill. . 


Palo Alto, Calif. . Pasadena, Tex. . 


Portland, Ore. 


Manufacturers of Weed Killers Since 1912 
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WEEDONE. 


Constantly 


We maintain a permanent 
department whose field re- 
search is ever seeking new 
and improved chemicals 
and methods for weed and 


brush control. 


= 
AMERICAN CHEMICAL PAINT COMPANY 


Agricultural Chemicals Division 
AMBLER, PA. 
Originators of 2,4-D and 2,4,5-T Weedkillers 


Searching------ 
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"BASIC AGRICULTURAL 
CHEMICALS OF 
QUALITY 


‘Kolker Chemical Works inc. 


LISTER AVENUE, NEWARK S, 


of Agricultural Chemicals 
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WEED CONTROL CHEMICALS 
ZIERO Cyandle 


WEEDKILLER 
contains 91% potassium cyanate. Used for pre-emergence 
contact weedkilling, post-emergence selective contact 
weedkilling, weedkilling by directed spraying, top-killing, 
defoliation and post-harvest weedkilling. Relatively non- 
toxic to warm blooded animals. Breaks down immediately 
on contact with soil so residues are no problem. 


HIERO Cyanamid 


GRANULAR 
Contains 20% nitrogen and 70% lime. In granular form 
for easy handling and application. For pre-emergence 
weed control in peas, corn and other crops. For weed 
control in tobacco and other plant beds. 


7IERO Canamid 


SPECIAL GRADE 
Contains 21% nitrogen and 70% lime. Used as dust for 
pre-emergence residual and contact weed control and 
defoliation of cotton, field beans, and other crops. For 
top-killing of tomatoes and potatoes. 


AMERICAN Cyanamid COMPANY 


Agricultural Chemicals Division 
30 Rockefeller Plaza New York 20, N.Y. 
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Ded-Weed 
Crabgrass Killer 


Your Farmer 
Friends to Ask for., 


HAYWARD 


As an expert, you will be asked 
many times by farmers and 
others to recommend pesticides. 


We wanted you to know about 
the NEW Thompson-Hayward 
package...and the BLACK TAG! 
Yes we've re-designed the label 
to help the farmer follow out 
your directions...we've taken the 
arithmetic out of crop-spraying. 

The Black Tag states actual 
amount of active ingredients 
2 contained, making it simple 
to use. 


AGRICULTURAL DIVISION 


MINNEAPOLIS © CITY © LITTLE ROCK © SAN ANTONIO © DES 
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.. With “Pittsburgh” BRUSH KILLER! 


Pittsburgh liquid chemical brush killers now provide you 
with a fast, thorough, low-cost method of eradicating woody 
lants, unsightly weeds and nuisance growth from your 
These ectentificall formulated, easy-to-use com- 
unds are amazingly effective for clearing ides. ‘The and 
ep» lands, fence rows, ditches and roadsi The cost 


clearing p Berg, gh Brush Killers (a “Pitt Chem” 
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soeleat is about half the cost of laborious hand-cutting 
methods. They can be applied in water or oil by all types 
of spraying equipment. Begin improving the appearance 
and increasing the value of your land % ay with the fast, 
sure Pittsburgh brush control method 


Ask your ‘Dealer about these, 
Thoroughly Dependable Brish Kil ers 


%& Pittsburgh 10-20. A general purpose brush killer for 
all types of woody growth, containing 2, 4-D and 2,4,5-T. 


% Pittsburgh 2,4,5-T No. 43. A highly potent 
brush killer especially recommended for eradicating briars, 
brambles, etc. 


%& Pittsburgh No. 22. A powerful, heavy-duty brush 
killer for clearing right of ways, etc. 
Dependable Agricultural Chemical Products of the 
AGRICULTURAL CHEMICAL DIVISION 
6505 Empire State Building, 350 Fifth Ave., New York, N.Y. 
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Concerning Authors and Editors 


EpiToriAt Boarp is having mental pains trying to arrive at a 
reasonable set of standards for both the length and the content 
of manuscripts to be published in Weeps. Your editor thought it 
would be a birly simple matter to determine the proper length for 
a given manuscript on the basis of its content, and to tell whether 
or not the subject had been adequately treated so as to make the 
article worthy of publication. To slightly paraphrase a common 
expression, “How naive can one be?” 

here is almost unanimous agreement that the Editorial! Board 
must be the executor of editorial policy, and must make the final 
decisions as to what to publish and what to reject. When, however, 
one tries to set forth exactly what the editorial policy shall be the 
fur begins to fly. After many hours of bull sessions, letters, and phone 
calls concerning quantity and quality of manuscripts, we seem to 
have two camps emerging. On the one hand there are those who 
believe that the manuscript shall be subject to plentiful but judicious 
use of the editor’s pencil; that the editor and reviewers should care- 
fully investigate experimental methods, statistical analyses, and re- 
ject all papers not meeting these standards. The other group though, 
views editors and reviewers as a necessary evil inherent in an author’s 
attempt to have his printed words put before the appropriate audi- 
ence. Since it is the author’s communication to his readers and the 
latter’s acceptance or rejection of that communication which makes 
“the wheels go ‘round” in the publishing business, this school of 
believers feels editors and reviewers should act only as referees, not 
as rule-makers. 

Many and long are the honest differences which exist between 
“pro-editor” and “pro-author” groups. There is one very important 
point, however, which the latter often overlooks when exercising its 
rights and when resisting manuscript revision by the statement, 
“after all, it is the author who signs the article and it is the author 
who will be ridiculed if any ‘boners’ have been pulled”. Although 
this is true to a certain extent, we should not forget that no journal 
can afford to print many “boners” or other authors will refuse to 
submit their works. This ultimately leads to the demise of the jour- 
nal. An even more insidious situation may arise when “boners” are 
quoted by speakers or by writers of articles or texts supposedly based 
on scientific facts. It is in this manner that errors creep into text- 
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books, because each author cannot be a critical specialist in all the 
fields covered by the several chapters in his text. An author assumes 
that if it is printed in a scientific journal it cannot be an error or 
even open to serious question. Students, of course, follow the same 
reasoning in reading texts. Thus by trying to be liberal with authors 
and by scrupulously avoiding anything that would stifle the press, 
editors may actually retard what they are trying to promote, namely, 
“increased dissemination of sound scientific facts”. 

So, Mr. Reader, if you would be kind enough to send in your 
views, we would be happy to hear from you; and, Mr. Author, please 
remember there are many ramifications to “Freedom of the press”. 
From both may we continue to have tolerance? In the meantime, 
your editor is trying to steer down the middle. 


A National Weed Meeting 


A little less than two years ago the officials of the Association of 
Regional Weed Control Conferences met in Kansas City. Among 
other items of business they proposed that the representatives of the 
several conferences determine what the sentiment was “back home” 
regarding a national weed meeting. 

After careful consideration of the many sides to the problem, the 
individual conferences are now in the process of voting on the ques- 
tion. As we go to press both the North Central and Northeastern 
Conferences have voted to (1) support a national meeting, (2) con- 
tinue their regional conferences on an annual basis. By the time you 
read these paragraphs the Southern and Western Conferences will 
have reached a decision. 

If the four conferences vote in favor of a national meeting, prob- 
ably the earliest it could possibly be held would be January or Feb- 
ruary, 1953. Presumably, the Association of Regional Conferences 
would shoulder the load of planning and organization, and would 
delegate the details on local arrangements to a committee located 
near the chosen site. The Northeastern Conference suggested a mid- 
west location, perhaps Kansas City or St. Louis. 

How many would come to a national meeting? How many would 
it take to finance such a meeting with only a modest registration 
fee? What type of program would be best? These are samples of the 
bridges which will have to be crossed if the Southern and Western 
Conferences vote “yes” to a national meeting. 

Weeds will be glad to learn your opinion on a national meeting. 
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Some Environmental Factors Affecting the Response 
of Sweet Corn to 2,4—D" | 


Gerorce O. ELLE? 
Dept. of Vegetable Crops, Cornell University, Ithaca, N. Y. 


= 2,4-Dichlorophenoxyacetic acid (2,4—D) has performed 
well as a selective herbicide for sweet corn. Sometimes, how- 
ever, applications of 2,4-D presumably at recommended dosages 
have resulted in abnormal plant behavior. In certain instances re- 
duced yields have resulted. 

The purpose of this research was to investigate some of the en- 
vironmental factors which might influence the response of sweet 
corn to herbicidal concentrations of 2,4—D. 


GENERAL METHODS 


Plants of all greenhouse experiments, with one exception, were 
grown in l-quart, wood veneer boxes filled with sandy loam soil, 
two plants per box. In some experiments soil was sub-irrigated by 
34” glass wicks with two boxes mounted over one No. 10 size asphalt- 
coated can filled with a modified Hoaglands No. 1 solution. This 
solution was also applied to surface-irrigated boxes every 4 to 6 days. 
The sub-irrigation technique proved to be more satisfactory than 
surface irrigation as it provided optimum moisture conditions at all 
times, resulting in plants of greater uniformity and vigor whose : 
measurable responses were more distinct and less variable. 7 

A foliage or soil spray of 2,4—D (amine salt) was — at a rate 
equivalent to 1 pound per acre. Applications were made with a hand 
atomizer operating under a constant, automatically regulated pres- 
sure of 5 pounds, which resulted in a droplet size of approximately 
300 to 700u range. 

At the conclusion of the treatment period of the plants, residual 
2,4—-D was removed from the foliage by directing a spray of water 
from a fine-spray hose nozzle over the leaves and rubbing them 
gently between the fingers. Precaution was taken to prevent leachate 
from coming in contact with the soil. 

Controlled temperature, relative humidity, and light intensity 
studies were conducted in chambers where maximum light inten- 
sities at the plant level (1100-1200 foot candles) were found to be 
adequate for vigorous, sustained plant growth. A uniform photo- 
period of 14 hours was used in the chambers. Minimum fresh air 
intake was about 100 cubic feet per hour, which, when calculated 
on the basis of plant size used, provided an atmosphere in excess of 
0.001 per cent CO, at all times. 

Carmelcross proved to be an excellent test variety because it gave 


‘Paper No. 341 of the Department of Vegetable Crops, Cornell Univ., Ithaca, 
N. Y. 

*Present address: Dept. of Horticulture, Texas Technological College, Lub- 
bock, Texas. 
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good responses to all morphological variations noted. Other varieties 
used to a certain extent in duplicated experiments were North Star 
and Ioana. 


MEASURING PLANT RESPONSES 


Numerous plant responses have been reported for evaluating the 
effect of 2,4—D sprays on corn. These include yield, plant height, dry 
weight, brace root proliferation, leaf rolling, stem bending, stem 
brittleness, and physiological maturity as measured by tassel, silk, 
and kernel maturity. 

It is confusing to a worker who anticipates the use of one or sev- 
eral of these criteria of effect of 2,4—D to know which ones to choose, 
since critical evaluations of them are not to be found in the liter- 
ature. A common error of workers in the past has been failure to 
distinguish clearly the type of response used by referring to them 
merely as “foliage” responses or “plant responses”. This disregards 
the wide differences in sensitivity between responses to 2,4—D appli- 
cations and, coupled with lack of appreciation of the natural differ- 
ences in degree of expression of a response by different varieties, has 
led to erroneous conclusions by the worker and incorrect interpreta- 
tions of results by the reader. 

From general observations and the data of numerous experiments 
a limited evaluation of the more useful plant responses is presented. 


1. YIELD: From the practical standpoint, yield is the most valuable 
response but its use must be confined to field experiments. It was 
least sensitive of all the measurements and was generally moderately 
variable within a series of an experiment. Delarenees in yield be- 
tween two series usually would not show statistical significance unless 
gross differences in plant morphology existed between the two series. 


2. DRY WEIGHT: Dry weight was the least sensitive of the green- 
house measurements and was moderately variable (co-efficient of 
variability = 15 to 30 per cent). However, it was consistent from ex- 


periment to experiment. 


3. BRACE ROOT PROLIFERATION: Of the responses which are 
most sensitive to 2,4-D applications, brace root proliferation was 
found to be least variable within a series and was the most consistent 
between experiments. Ratings were easily and quickly made. 
There are certain limitations however on the use of brace root 
responses. First, the degree of brace root response is proportional to 
plant vigor. Also, Zink (1949) and Murray and Whiting (1949) ob- 
served marked differences in degree of response obtained between 
different varieties. This necessarily restricts use to comparisons with- 
in a variety, unless similarity of response between varieties is estab- 
lished by previous test. A third limitation is age of plant at time of 
treating. Murray and Whiting (1949) concluded that the permanent 
root system of corn was highly susceptible to 2,4-D injury when 
foliar sprays were applied to the first-to-fifth leaves in early stages 
of growth but that older plants are less susceptible to this injury. 
From data obtained by the author it was clearly evident that spray 
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| 
Fic. 1. Rating scale used for measure- © 
ments of brace root proliferation. 


applications made at the 12” 
stage resulted in proliferation 
responses out of proportion to 
the ultimate effect of the spray 
upon the plant. = 
The rating system for brace [ie \- 
root response used in both field - eC aes 
and greenhouse work is illus- Fic. 2. Varietal difference in leaf roll- 
trated in Fig. 1. ing response to 2,4—-D foliage sprays: 
Carmelcross (left) and Ioana (right). 
4. LEAF ROLLING: Expres- 
sion of this response varied greatly between varieties. In contrast to 
Carmelcross, Ioana did not give a measurable response, Fig. 2. The 
method of measuring leaf rolling which proved to be the best was 
enumerating the number of leaves showing permanent roll after the 
inner leaves had emerged. 
5. STEM BENDING: This response has had considerable use in 
field work, but for greenhouse studies should be confined to seedling 
plants or to only those occasions when other responses are not appli- 
cable. It proved highly variable within a treatment, i.e. co-efficient 
of variability of untransformed data occasionally exceeded 100 per 
cent. 
6. TASSEL MATURITY: As an indication of physiological maturi- 
ty, tassel development was more sensitive than dry weight but less 
sensitive than other plant responses. It was consistent and of low 
variability. In the present series of experiments the following rating 
system proved to be satisfactory: 
0 = Tassel not emerged 
3 = Tassel emerged but rachesis not separated 
6 = Rachesis 50 per cent separated but no pollen dehisced 
9 = Pollen dehisced 


SUMMARY 
To permit more accurate conclusions, two or more of the responses 
described above were used to evaluate the results of a given test. 
EFFECT OF TEMPERATURE 
LITERATURE 


Using quantitative methods of measuring the unabsorbed spray 
residue remaining on the foliage at the end of a 4-hour period after 
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application of 2,4—D, Rice (1948) concluded that the rate of absorp- 
tion in kidney bean plants was greater at temperature ranges of 
86—92° F. than at ranges of 46-58° F. 

Kelly (1949) exposed plants of kidney bean, perennial rye, and 
crabgrass to temperatures of 5, 15, and 25° C. for one week before 
spraying. When sprayed and then placed at a common temperature 
(15° C.), plants previously kept at 25° exhibited greater stem curva- 
ture, leaf roll and swelling than did those previously kept at 15 and 
5° C. She concluded that the higher temperatures affected the sen- 
sitivity of the cells directly. 

Weintraub and Brown (1950) studied the influence of temperature 
upon changes in degree of response after the response was com- 
mitted and its degree was known. Kidney bean seedlings were 
sprayed with 2,4-D and the degree of repression of opening of the 
first trifoliate leaves was noted. They then exposed the repressed 
seedlings to temperatures ranging from 22 to 34° C. From the results 
obtained, they concluded that repression of this growth expression 
was not a temperature-limited process. 

Work by Staniforth and Bryan (1950) indicated that absorption 
of 2,4—-D by leaves is not a simple case of diffusion. When plants 
were exposed to temperatures of 5 to 25° C. after treating and before 
washing to remove 2,4—D residues, plant response was approximately 
doubled by a 10° C. rise in temperature. They suggest that some 
type of chemical or enzymatic reaction was limiting absorption. 

There are numerous reports in the literature Willard (no date), 
Denward & Aberg (1947), Hamner & Tukey (1944), Marth & Davis 
(1944-45), and others of work in which temperature was found to 
influence the time required for the expression of a response, usually 
death, of the plants to 2,4—D. Such reports demonstrate primarily 
the effect of temperature on the rate of physiological activity or mor- 
phological development, which in turn influences the rate at which 
the response is expressed by the plants. 


PROCEDURE AND RESULTS 


The effective factors, rate of absorption and cell sensitivity (Rice, 
1948 and Kelly, 1949), were studied by use of both a prolonged and 
a short temperature exposure period which preceded and continued 
after the spray application had been made. 

In the long exposure study, two separate experiments were con- 
ducted. Plants of both experiments were grown in the greenhouse. 
Both involved exposure in control chambers to a low temperature of 
60° F. and a high of 90° F. for a period of 3 days prior to and 5 days 
following spray application. Relative humidity in both experiments 
averaged approximately 80 + 5% at the 60° temperature and 70 + 
10% at the 90° temperature. Growth prior to and following the 
treatment period was in the greenhouse where temperatures aver- 
aged 60-80° F. and 60-85° F. during the first and second experi- 
ments, respectively. 

Exposure of sprayed plants to the 90° F. temperature resulted in 
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a distinctly greater brace root proliferation response over that pro- 
duced at the 60° temperature (Table 1). Leaf rolling gave a slightly 
greater response at the higher temperature and the weight de- 
crease showed a similar trend. 

The short exposure experiment involved op wet to 60° and 
90° F. temperatures in control chambers for 3 hours prior to and 
1 hour following foliage sprays. In order to lengthen the period of 
exposure of 2,4—D on the foliage and thereby obtain responses in- 
tense enough to measure, all plants were moved to a common tem- 
perature of 75° F. after the l-hour post-spray period and spray was 
permitted to remain on the foliage for an additional 5 hours, after 
which time the leaves were washed. 

Trends in response from the 4-hour exposure treatment (plus 5 
hours at 75°) were identical to those obtained with long exposure at 
each temperature, except that responses under the short exposure 
were somewhat more extreme (Table 1). 


Table 1. Effect of high and low temperature u the response of sweet corn 
to spray applications of 2,4—D. 


Brace root proliferation Number rolled leaves Dry weight 
Tem- (rated 1-9) (ounces) 
perature 
Long Short Long Short Long Short 
exposure exposure exposure exposure exposure exposure 
60° 3.2 2.5 2.7 2.8 10.84 —_—- 
90° 5.2 6.8 3.0 3.7 9.88 _ 


1Data are averages of 20 and 40 plants for the short and long exposures respectively. 


Exposure to a temperature of 90° F. resulted in greater responses 
to 2,4—D sprays than resulted from exposure to 60° F., whether the 
period of exposure was for 8 days or for 4 hours. The data do not 
permit conclusions as to whether or not rate of absorption is the 
principal effect temperature exerts on plant response to 2,4—D. 


EFFECT OF LIGHT INTENSITY 


LITERATURE 


Working with red kidney bean, Mitchell and Brown (1946), Weav- 
er and DeRose (1946), Rice (1948), and Davis (1949) observed that 
plants grown under conditions of reduced light intensity gave re- 
duced responses to foliage applications of 2,4-D. Rohrbaugh and 
Rice (1948, 1949) obtained no response from 2,4—-D when applica- 
tions were made to leaves of bean plants which previously had been 
depleted of reserve carbohydrates by exposure to total darkness. 
Mitchell and Brown (1946) and Weaver and DeRose (1946) obtained 
positive correlations of degree of response of plants to 2,4—-D with 
sugar content of treated leaves. Rice (1948) added sucrose to the 
2,4—D spray solution and obtained increased plant responses. Davis 
(1949) and Rohrbaugh and Rice (1948, 1949) increased the carbo- 
hydrate content of plants exposed to total darkness by immersing 
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leaves in a sugar solution, and were successful in obtaining responses 
from 2,4—D. All workers concluded that failure of plants to respond 
to foliage treatments of 2,4-D under conditions ay low light inten- 
sities, or the absence of light, was associated with low carbohydrate 
content. 

Should a similar physiological relationship between carbohydrates 
and effect of 2,4—D on the plant exist in sweet corn, one can specu- 
late that such prevalent modifications of light intensity as shade and 
dense overcast might influence ultimate responses to 2,4—D. 


PROCEDURE AND RESULTS 


To determine whether a response obtained from exposure of 
plants to reduced light intensities was due to a physiological condi- 
tion induced during a period of low light prior to the 2,4—D applica- 
tion or a period following it, the experiment was executed in two 
series: (1) exposure to reduced light preceding spray application, and 
(2) exposure to reduced light following spray application. Carmel- 
cross variety was used in both series. 

Except where noted, plants were grown at 60-80° F. The treat- 
ment period of the experiment was carried on in control chambers 
where uniform conditions of temperature (90° F.), relative hu- 
midity (60%) and photoperiod (14 hrs.) were maintained. “Full” and 
“low” light intensities of 1100 and 150 f.c. were used. In both series 
plants were in the control chambers 2 days before and 2 days after 
spraying. 

It became necessary to hold plants of Series No. 1 at 45-60° F. for 
4 days prior to placing them in the control chambers. During this 
period sunlight intensity was high. Probably this contributed to an 
accumulation of a high carbohydrate reserve by the time plants 
went into the control chambers. 

In Series No. 1 the 2-day low-light treatment preceded the 2,4—-D 
application and continued for an additional 12 hours. The leaves 
were then washed and full light was restored. Plants remained in full 
light at 90° for an additional 36 hours before being returned to the 
60-80° greenhouse. 

Series 2 was similar to Series 1 except that for the 2-day period 
prior to spraying all plants were maintained at full light in control 
chambers. Immediately following spraying, the light intensity over 
part of the plants was reduced to the low level. After 12 hours, spray 
residues were washed from the plants. All plants were taken to the 
greenhouse 36 hours later. 

Plant responses to 2,4—-D from the low-light treatment (Table 2) 
were consistently less than those from the full-light treatment. It 
can be seen in Fig. 3 that differences in brace root proliferation were 
much wider in Series 2 than in Series 1. Considering all differences, 
however, it is probable that low light and low carbohydrate supply 
do not condition the response of corn to 2,4—D to as great an extent 
as they condition the response of bean. 
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Fic. 3. Effect of exposure to high and low light intensities for 2 days following 


spray coms of 2,4—-D. Low-light plants (right) have slightly less leaf roll- 
ing and brace root response from 2,4-D than do those exposed to high light. 
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EFFECT OF RELATIVE HUMIDITY 


Relative humidity, as it influences plant response to 2,4—D, has 
received little attention from research workers. Based on three prem- 
ises, however, it may possibly be of importance: first, the length of 
time sprays remain in a liquid form on the leaf is influenced by 
humidity; second, if stomates influence absorption of 2,4—-D, then 
humidity could indirectly retard or accelerate absorption; third, if 
cuticular development influences absorption, then humidity could 
indirectly affect absorption. 


Table 2. Effect of exposure to high and low light intensity upon the response 
of sweet corn to spray applications of 2,4—D. 


(Data represent averages of 20 plants) 


Brace root i 
Period of low light intensity proliferation 
(rated 1-9) 


Preceding Spray: 
3.8 3.1 9.09 
Following Spray: 
6.2 3.3 9.24 
3.1 3.1 10.73 


PROCEDURE AND RESULTS 


Two separate experiments were conducted. In both, humidities 
of 40 + 10% and 90 + 10% were maintained in control chambers 
for a period of 3 days prior to and 5 days following 2,4—D spray 
application. At low relative humidity the foliage was dry within 15 
minutes after spraying, whereas at high humidity some spray liquid 
remained on the leaves for more than an hour. There was no spray 
run-off from the leaves or accumulation in the “throat” of plants. 


Data of Experiment No. 1 indicate a trend of greater plant re- 
sponse at low than at high relative humidity (Table 3). 

In Experiment No. 2, at low relative humidity, brace root pro- 
liferation and leaf rolling show a greater effect than that noted in 
Experiment No. 1. Tassel maturity was retarded at the low hu- 
midity, and average dry weight was less than at the high humidity 
(Tahle 3). These findings corroborated the trend noted in Experi- 
ment No. I. 


Table 3. Effect of high and low humidity upon the response of sweet corn 
to spray applications of 2,4—D. 


(Data represent averages of 20 plants) 


Brace root Number rolled | Stem bending Tassel Dry weight 
proliferation leaves (degrees from maturity (grams) 
(rated 1-9) vertical) (rated 0—9) 
Experiment Experiment Experiment Experiment Experiment 
1 2 1 2 1 2 1 2 1 2 
Low...... 6.2 | 6.3 — 3.2 | 17.5 | -_ - | 2.2 | 4.97 | 13.08 
High 4.7 2.4 — 1.6 14.5 _— _— 6.2 4.76 | 16.40 
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The basic hypothesis of the experiment proved to be incorrect. 
Low, rather than high relative humidity, gave responses which, in 
brace root proliferation, leaf rolling, and tassel maturity, were all 
significantly greater in intensity. No explanation is offered to ac- 
count for the results obtained. 


EFFECT OF RAINFALL 


LITERATURE 


That rainfall may influence the response of plants to foliage appli- 
cations of 2,4—-D was established by Weaver, Minarik, and Boyd 
(1946). Working with soybean, they obtained progressive reductions 
in yields as the time interval between spray application of artificial 
rainfall increased from | to 6 hours, 6 to 24 hours, and 24 hours to 
“no rain”. 

Slife and Fuelleman (1949) reported stunting and malformation 
of corn plants when pre-emergence applications of 2,4—D at three 
pounds per acre were followed by heavy rains. The general obser- 
vations of Dearborn, Sweet, and Havis (1948) and Van Geluwe and 
Tafuro (1949), although less pronounced, concur with these findings. 


Although the work of these investigators demonstrates that rain- 
fall may influence the various responses of plants through effect 
upon foliage and soil residues, it is impossible to separate and 
evaluate the potential contribution of foliage and soil residues in the 
production of the varied responses noted following rain. To obtain 
information on this, two separate experiments were designed: (1) 
A study of the effect of length of contact period of sprays on foliage, 
independent of soil effect; and (2) A study of the effect of rainfall on 
soil oe at various stages of growth of the plant, indepen- 
dent of foliage effect. 


PROCEDURE AND RESULTS 


Foliage Effect: Twenty plants per treatment were used, with con- 
tainers arranged in systematic — Four treatments were given: 
(1) spray followed by rain after 1 hour, (2) spray followed by rain 
after 6 hours, (3) spray but no rain treatment, and (4) unsprayed 
control. Artificial rainfall was applied with a fine spray hose nozzle 
with the flow timed to deliver approximately one acre-inch of water 
in about 4 hour. Precaution was taken to prevent the leachate from 
coming into contact with the soil. The plants in the experiment were 
sub-irrigated. Plants were harvested after tassel emergence (53 days). 


Results are presented in Table 4. In all responses, a progressive 
increase in effect was obtained with increase in time of exposure of 
2,4—D on the foliage (Fig. 4). In contact with foliage for one hour, 
a definite response from the spray was obtained. It did not, however, 
produce differences which in all cases were significant from the 
controls. Lengthening the time of exposure to 6 hours greatly in- 
creased the intensity of all responses, which were significantly great- 
er than the one-hour series in all comparisons. 
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Table 4. Effect of length of time of exposure of 2,4—-D on foliage upon plant 
responses in sweet corn. 


Brace root Number of Tassel maturity Dry weight 

1-5) rolled leaves (rated 0-9) (grams) 
0.0 4.8)! 15.72)! 
1.1 0.5 4.0] 15.57 
5.3 2.54! 1.05! 13.654! 
7.3 34] 0:7] 11.67] 


1Differences between the two treatments indicated was not significant at odds of 19:1. All other 
possible comparisons within a response were significant at odds of 19:1 or greater. 


Fic. 4. Effect of artificial rainfall upon the response of sweet corn foliage appli- 
cations of 2,4—D. Plants represent typical leaf rolling and brace root response 
of (left to right) the “No rain”, 6 hour exposure, | hour exposure treatments 
and the control. 


Soil Effect: The general design of the experiment was the same as 
that used in the foliage effect study. Four series were used in the 
experiment: (1) pre-emergence, (2) post-emergence at two inches, (3) 
post-emergence at ten inches, and (4) unsprayed control. In order to 
eliminate a possible interaction of treatment with effect of environ- 
mental conditions at the time of each spraying, plants were grown 
to a height of one foot under controlled conditions; temperature 
79 + 2° F. day and 71 + 1° F. night; light intensity, 900 f.c. and rela- 


(Data represent averages of 20 plants) 
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tive humidity 60 + 5%. As a precaution against spray contact with 
aerial parts in the post-emergence treatments, bases of plants were 
wrapped with one-quarter-inch cotton batting. 

To obtain maximum effect of spray residues without encounter- 
ing leaching from containers, surface irrigation, using approximate- 
ly one-fourth acre-inch of water, was applied twice daily for a period 
of 3 days following the spray applications. 

The effect of surface water applications following application of 
2,4—D to the soil gave greatest response as measured by stem-bending 
in the pre-emergence series and least response in the ten-inch series 
(Table 5). 


Table 5. Effect of 2,4—D soil sprays followed by surface water applications 
on plant responses in sweet corn. 
(Data represent averages of 20 plants) 


Stem bending 4-6 days! Tassel maturity Dry weight 
after treatment (rated 0-9) (grams) 
(degrees) 
Post-emergence at 2 inches...... : 6.5** 6.0 19.60 
Post-emergence at 10 inches....... 1.0 4.8 20.26 
*Difference from control. significant at odds of 19:1; **significant at 99:1 


The marked response of plants in the pre-emergence series was 
further borne out by the development of fasciated brace root bands 
on one-half of the plants of the series within 15 days after treatment. 
The two-inch soil spray series failed to show brace root stimulation 
and, although some brace root stimulation was noted in the 10-inch 
soil spray series, no plant exhibited fasciation and the total stimu- 
lation represented only five percent of that exhibited by plants of 
the comparable foliage spray series. 


DiIscUssION AND CONCLUSIONS 


Results of these experiments indicate that a 1-inch rainfall occur- 
ring within | hour after application of 2,4—D to foliage of 10-inch 
sweet corn plants will eliminate most of the effect of the spray. This 
reduction in plant responses is a foliage effect. If rainfall is delayed 
for 6 hours, 2,4—D sprays will cause plant responses of an intensity 
approaching continuous contact. The lessening of effects from foli- 
age sprays by early rainfall will be partially counteracted if the spray 
residue is leached into the root zone. 

The data show that the effect of soil residues on seedling plants 
may be great and may significantly reduce the total subsequent de- 
velopment of the plant. Intensity of response is decreased as the 
size of the plant increases to 10 inches. 

Although significant differences in morphological development 
occurred when residues were carried into the root zone of plants at 
various stages of development, maturity was not significantly affected. 
In contrast, maturity of plants receiving foliage sprays was delayed 
significantly when an interval of 6 hours elapsed between the time 
of spraying and the 1-inch rainfall. 
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EFFECT OF STAGE OF MATURITY 
LITERATURE 


As noted earlier, the use of 2,4—D sprays for weed control in corn 
has frequently caused concern because of marked foliage responses. 
This has led to the focusing of considerable emphasis upon studies 
of rate of oo and stage of maturity of the crop plants at the 
time of application. Studies of rate have been numerous and, al- 
though somewhat variable, have resulted in conclusions which, with- 
in limits, are now considered to be reasonably satisfactory. Less 
numerous and much less specific are the results of studies of stage 
of maturity. 

All of the early reports of studies of stage of maturity at the time 
of spray application concluded or implied minimum effect to plants 
when 2,4—-D was applied at 10-12 inches. Later papers, Buchholtz 
(1948), Lee (1948), Viehmeyer (1948), Lee (1949), Slife and Fuelleman 
(1949), Fertig (1950) and Willard (no date), did not support the 
earlier conclusions. 

From the apparent weight of evidence, one might conclude that 
2,4—D response in corn was greatest when plant height at the time of 
treatment was greater than eight inches, and that for least effect, 
post-emergence sprays should be applied at 2-5 inches. No single 
report, however, can be considered to represent accurate compari- 
sons of effect of 2,4—D applied at the various stages of growth. There 
are several reasons for this: 

(1) No experiment was designed to eliminate the effect of differ- 
ence in environmental factors and vigor of plant growth at the time 
spray was applied. 

(2) Results of most experiments are based on differences in stem 
bending, brace root and foliage responses which, with the exception 
of stem bending, increase in rateable magnitude as the respective 
plant part increases in age. 

(3) Varietal differences in degree and mode of expression of foliage 
responses were not always considered where more than one variety 
was used. 

It was with intent to determine the influence of stage of growth 
upon the effect of 2,4—D in corn plants, independent of other vari- 
ables, that this study was undertaken. 


PROCEDURE AND RESULTS OF GREENHOUSE EXPERIMENTS 


Four series of 20 plants each, arranged in a systematic design, were 
used in the experiment. (For details of procedure see first two para- 
graphs “Rainfall,” soil effects section, page 150.) 

To permit inter-comparisons of initial responses, early measure- 
ments on the pre-emergence and the two-inch treatments were made 
of stem bending and plant height. The probable influence of physio- 
logical and morphological differences between plants at the time of 
treatment exclude the possibility of comparing responses of the ten- 
inch treatment with those of the remaining series of the experiment. 
For inter-comparisons among all series, only the tassel emergence 
and dry weight data were considered usable. 
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Fic. 5. Effect of stage of plant development on response of sweet corn to 2,4-D. 
Left to right — Control, Pre-emergence, 2” Soil, and 2” Foliage Spray Series. 
Note stem bending and elongation of lower internode of Pre-emergence and 
2” Foliage series, and the marked leaf rolling of the Pre-emergence series. A 
band of fasciated brace roots is visible approximately 14” above the soil on the 
left plant of the Pre-emergence series. 


Measurements of stem bending indicate that 2,4—D sprays had a 
marked effect in both the pre-emergence and the two-inch foliage 
spray series (Fig. 5). The response of the two-inch soil spray series 
was significantly less than that of the foliage spray series (Table 6). 
The trend in height appears to corroborate that noted in the bend- 
ing response. 

Data taken at the termination of the experiment (Table 6) show 
that of the five treatment periods, greatest ultimate effect of the 
2,4—D spray was from the ten inch foliage application. Delay in tassel 
emergence and reduction in dry weight were both highly significant. 
The lasting effect of the spray in the pre-emergence series was evi- 
dent in the significant but moderate decrease in dry weight. The 
two inch soil and foliage as well as the ten inch soil spray series 
ultimately showed no differences from the control. 


Table 6. Influence of plant maturity at time of spraying on corn response 
to 2,4—D. Data are averages of 20 plants. 


Initial response Final responses 
Treatment Stem Plant Leaf Tassel Brace root Dry Leaf 
bending! height rolling | emergence | proliferation | weight rolling 
(degrees) (inches) |(per cent) (0-9) (1-9) (grams) | (number) 
Control. ...... 1.0 3.00 0 6.0 21.7 0.0 
Pre-emergence. 11.3* 2.83 40 5.2 —_— 18.0* 0.0 
2 inch soil... .. 6.5* 2.95 0 6.0 — 19.6 0.0 
2 inch foliage...| 11.0* 2.90 55 5.6 — 20.5 0.0 
10 inch soil.... . — 30 4.8 0.2 20.3 0.7 
10 inch foliage..| ——- —- 100 0.7** 7.0 13.0** 3.6** 


1Data represent maximum measurements during 1 week after spraying. 
*Significantly different from control at odds of 19:1 or greater. 
**Significantly different from control at odds of 99:1 or greater. 


PROCEDURE AND RESULTS OF FIELD EXPERIMENTS 


There are two general ways in which studies involving measure- 
ments of the effect of stage of maturity of plants at the time of 2,4—-D 
application can be designed: (1) All plots can be planted simultan- 
eously and then sprayed on different dates as the plants grow to the 
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desired maturity groups, or (2) seed can be planted at intervals cal- 
culated to bring plants into the desired maturity stage at the same 
time, thereby enabling simultaneous oo pagey of the spray. 

The first design, which has been used in all field studies of the 
problem reported to date, necessarily confounds the possible influ- 
ence of differences in environmental conditions on the intensity of 
effect of the spray on the plants. Adequate replication by planting 
date or by years may be expected to reduce but not eliminate the 
effect of this error. 

Theoretically, the second design eliminates the factor of environ- 
ment from comparisons and gives a valid picture of the stage of 
maturity x 2,4-D treatment interaction. 

By use of the second design, summarized in Table 7, field experi- 
ments were undertaken with intent to determine the influence of 
stage of maturity upon response of sweet corn to 2,4—D. They were 
conducted on a Chenango silt loam soil, Ithaca, N. Y. in 1949 and 
1950. The sa ie design, which was identical for the 2 years, 
was a split-split-plot using 3 varieties randomized in each of 3 stages 
of plant growth at the time of spraying, and 5 dates of planting with 
3 randomized replications in each date. 

North Star, Carmelcross, and Ioana varieties were selected because 
they represented 3 maturity groups and at the start of this work 
were considered to represent, respectively, maximum, median, and 
minimum response to 2,4—D. 

Rows were 16 feet long, and 4 seeds were planted per hill with 
hills 1 foot apart. Plants were thinned to 2 per hill when they were 
3 to 4 inches tall. Check rows were used between adjoining maturity 
blocks and the first plant at the end of each row served as a check. 

Amine salt of 2,4—D sprays at 1 pound per acre in 100 gallons of 
water were applied with a 3-gallon portable spray using a fan type 
nozzle (Teejet #8002). Spray was applied vertically from a height 
of 18 inches above the soil when plants were dry and air was calm. 

As a means of eliminating the factor of weed competition from 
unsprayed plots and from plots sprayed later, all weed growth was 
removed by surface hand cultivation. 

Harvesting was done when the majority of the ears fell into the 
marketable stage. Only marketable ears were used for record. Weight 
was recorded in ounces of green corn per 15 feet of row. 

In general, the climate during the 1949 growing season was dry 
and hot and resulted in reduced yields in Replicates I, II, and III. 
In 1950 the month of June was cold and wet and the temperature 
during July was below average. Replicate I, and Ioana in particular, 
was retarded. 

Analysis of combined data resulted in a highly significant differ- 
ence in performance of plants on different planting dates. A com- 
parison of treatments between dates, as illustrated in Table 7, was 
therefore not valid unless the data were related to the performance 
of the particular date involved. In order to make this correction, all 
data were related by covariance (Snedecor, 1946), to the performance 
of control plants grown in the same replicate of the same planting 
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date as the treated plants. Tests of significance of comparisons were 
accomplished by covariance analysis. 

Limitation of comparisons to those sprayed on the same date, 
(Table 7), makes possible only three comparisons of yield responses 
of pre-emergence with two-inch stage, two comparisons of two-inch 
with one foot stages, and one simultaneous comparison of all three 
stages. 

, of pre-emergence with two inches showed a highly 
significant reduction in yield of the latter (Table 8). 


Table 7. Date of spraying each stage of maturity treatment of each date 


of planting. 
Date of Dates of planting (1949) 
spraying 
June 7 June 15 June 23 June 30 July 8 

Pre-emergence 
2 inch stage Pre-emergence 
2 inch stage Pre-emergence 
une 30...... 12 inch stage 2 inch stage Pre-emergence 
12 inch stage 2 inch stage Pre-emergence 
Mey BS. ccces 12 inch stage 2 inch stage 
12 inch stage 
uly 31 12 inch stage 


Table 8. Influence of stage of maturity at time of 2,4—-D spraying on yields 
of sweet corn in ounces per plot. 
(Data corrected to control by covariance) 


2 comparisons | 1 comparison 


| 3 comparisons 


**Difference significant at odds of 99:1. 


There was a highly significant reduction in yield of the 12-inch treat- 
ment below that of the two-inch treatment. In the single comparison 
of the three stages sprayed on the same date, the trend between 
pre-emergence and two-inch stages was similar to that already noted. 
However, there was no difference between the 2 and 12-inch stage. 


Discussion 


The data of the field experiment established a definite trend of 
increased injury with increased plant age at time of spraying. 


With one exception, this trend corroborated the data of the green- 
house experiments. The major discrepancy between the two experi- 
ments is the marked injury obtained from greenhouse pre-emergence 
prey whereas none was obtained from field pre-emergence. This 

iscrepancy may be readily accounted for when one considers the 
conditions under which each experiment was conducted. In the 
greenhouse, 2,4—D soil residues were intentionally leached into a 
shallow root zone in an attempt to obtain the maximum effect of the 
spray. In the field, a dry surface prevented root growth in the top 
inch of soil and infrequent rains did not carry 2,4—D residues into 
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the root zone. The two experiments, therefore, illustrate the maxi- 
mum and the average effects respectively of 2,4—-D applied as a pre- 
emergence spray. 


EFFECT OF 2,4-D ON TRANSPIRATION RATE 
LITERATURE 


It has often been speculated that 2,4—D applications might affect 
water relations of plants indirectly by altering their transpiration 
rates and thereby affect ultimate growth and yield. Working with 
bean a Bradbury and Ennis (1949) observed that a higher 

rcentage of stomata were closed or partially closed in treated than 
in untreated plants. They observed further that water loss from 
plants treated either through the roots or foliage was less than check 

lants. 

Player (1950), working with low-concentration sprays (100 ppm) 
with corn, concluded that average total transpiration of treated 
plants was not affected by treatment with 2,4—D spray. 

The spray concentration used by Player, however, was consider- 
ably below the range normally recommended for field application 
to sweet corn. 

PROCEDURE AND RESULTS 


It was considered desirable, in the present experiments, to ap- 
proach the problem using maximum concentrations normally used 
as foliage sprays to learn whether alteration in transpiration rate 
would result under conditions optimum for foliage response. 

Preliminary measurements of 30-inch plants with central leaves 
still tightly coiled (Fig. 4) indicated that under these conditions 
average transpiration of the entire plants was reduced from 15 to 20 
per cent below controls, although size of plants, as indicated by dry 
weight, was unchanged. These results, however, could have been 
brought about simply by the smaller surface exposed in the case of 
the treated plants. 

Plants were suspended in an aerated solution culture contained 
in 1-liter flasks. Hoagland’s #1 solution was used and changed each 
week. Ferric tartrate was added every 2 to 4 days as was required. 
To provide shade for the roots, flasks were placed in covered #10 
cans. Spraying was delayed until the plants had attained an average 
height of 15 inches in order that minor changes in transpiration rate 
could be readily measured at low relative error. Spraying was done 
at 3:00 pm, and at a temperature of 85° F., relative humidity of 70% 
and light intensity of approximately 4000 foot candles. Relative 
transpiration losses were recorded volumetrically with estimated ac- 
curacy to 0.5 percent. Transpiration rates for individual plants 
were measured for a period of 2 days prior to the 2,4—D application, 
and the average for the two days was used as a basis of comparison 
of subsequent performance of each plant. Except for a 2-day period 
of low transpiration rate when a single measurement was made, 
post-treatment measurements were made daily. The experiment was 
concluded on the sixth day after spraying in order to avoid an inter- 
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action between treatment, per se 
and differences resulting from 
leaf rolling and other anatomi- 
cal changes in treated plants. 

Average daily loss per plant 
per day for the period of the ex- 
periment was 181.6 cc. There was 
no difference in transpiration 
rate between treated and control 
plants (Fig. 6). This is in agree- 
ment with the conclusion of 
Player (1950). 


TRANSPIRATION 
AS PERCENT OF BASE PEROD 


2 - > 
DAYS AFTER TREATMENT 
Fic. 6. Effect of 2,4—D on transpiration 
rate of corn. (Solid line represents 
control). 


SUMMARY 


A study was made of some of the factors which were considered to 
have a potential influence upon the variations in res — of sweet 
corn to 2,4—D. The study was conducted under conditions of con- 
trolled environment in the greenhouse and one phase was conducted 
in the field. In all experiments, 1 ang per acre applications of 
2,4—-D (amine salt) spray were used. Plant responses measured to de- 
termine effect of 2,4—D sprays included when ae root proliferation, leaf 
rolling, stem bending, plant height, tassel maturity, dry weight of 
plants, and yield. 

Exposure of sweet corn plants to a temperature of 90° F. resulted 
in markedly greater responses to 2,4—D than were obtained at 60° F., 
whether the period of exposure to the temperature was for 8 days 
or 1 hour. The data were inconclusive as to whether rate of absorp- 
tion alone was the factor influenced by temperature or whether 
sensitivity of cells to 2,4—D was also affected. 

The effect of light intensities of 150 foot candles, for two-day peri- 
ods either preceding or following spray application of 2,4—D, were 
found to be slight. 

Rainfall was found to influence the response of sweet corn to 2,4—D 
sprays. When it occurred within | hour after spraying 8-inch plants, 
a l-inch rainfall eliminated most of the effect of the spray. Remain- 
ing on the foliage for 6 hours, the spray affected plant responses to 
an intensity approaching that of continuous spray contact. The effect 
of soil spray residues when leached into the root zone of seedlings was 
very marked and significantly reduced the total subsequent develop- 
ment of the plants. Effect of the soil residues on older, emerged 
plants, was found to be slight. 

The results regarding the influence of relative humidity upon 
plant responses were contrary to the general assumptions. Greater 
response to 2,4—D was obtained at low than at high relative humidity. 

Results of field and greenhouse studies, in which 2,4—D applica- 
tions were made at the pre-emergence, 2-inch, and 12-inch stages of 
maturity, indicated that response from the spray was greatest when 
made at the 12-inch stage, and least at the pre-emergence stage when 
plants were grown under field conditions. However, when conditions 


‘ 

; 

RS 

a 

a 


158 __WEEDs 


were ideal for root development near the surface of the soil and 
when soil residues of 2,4—D were leached into the root zone, a marked 
effect of pre-emergence applications was obtained. 

Spray applications made to 15-inch plants had no effect upon the 
rate of transpiration from the plants for a period of 6 days after 
application. 

In general, findings of this study showed that when sweet corn was 

own under conditions of high temperature or low relative humid- 
ity, or when sprayed at an advanced stage of maturity, a marked 
increase in the ultimate degree of response to 2,4—-D was obtained. 
Also, as the time interval between spray application and occurrence 
of rainfall increased, the degree of response increased. In contrast, 
the influence of light intensity either before or after spraying on 
ultimate plant response was slight. Likewise, the effect of 2,4—-D 
sprays on the rate of transpiration was negligible. 
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The Design and Evaluation of a Small-Plot Sprayer" + 


By S. K. Ries? and C. W. Trerry® 


eas research worker who attempts the application of herbicides 
to a small area in such a way as to simulate general practice, is 
faced with a unique problem. The ultimate objective is to apply the 
chemical to as small an area as is feasible but in such a way that it 
will correctly represent what the activity on both weeds and crop 
plants would have been had the application bees: made on an acre- 
age basis. Small plots are desirable if land or labor are limited, if 
expensive crops in farmers’ fields are being used, and particularly 
when the chemicals may be highly toxic, or the activity is unknown. 

An ideal small-plot sprayer would incorporate as many as possible 
of the following features: 


1. Accurate herbicide applications should be easily attained on 
“small plots” of either a few or a few hundred square feet. 
Cost should be low. 

Construction and operation should be simple. 

Operation should be accurate and efficient under a variety of 
soil conditions. 

Changing from one herbicide to another should be rapid. 
Contamination between herbicides must be negligible. 
Agitation of spray liquid should be adequate for a wide range 
of materials and formulations. 

Uniform pressure should be maintained. 

Apparatus should be sufficiently light in weight to permit easy 
operation by one person without need of wheels, tractors, extra 
personnel, etc. 


PP SPF 


Several workers have developed small-plot sprayers for herbicidal 
work. Davis (1947) adapted a small pressure-grease-gun. One end was 
sealed and the plunger mechanism removed. Pressure was from an 
auxiliary air tank. Although adapted to small areas, agitation was 
not provided and quick changes were not easily made. Buchholtz 
(1950) developed an excellent sprayer for plots of thirty to forty 
square feet in area. Carbon dioxide was utilized for pressure. A small 
cylindrical tank attached directly to the boom and serving as a 
handle provided the reservoir for the solution. Unfortunately, how- 
ever, to eliminate contamination, Buchholtz deemed it desirable to 
have separate tank and boom assemblies for different chemical solu- 
tions. Robinson and Dunham (1950) made a sprayer using pressure 
oil-cans for containers and compressed air for pressure. The cans 
were held in the hand and the large compressed air cylinder carried 
on the back. Agitation of the solution probably was =, by 
shaking the can. The sprayer described by Raleigh (1950) had many 
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excellent features but provided no agitation and did not permit 
rapid changing from one treatment to another. 

Shaw (1950) described an efficient sprayer mounted on bicycle 
wheels. The spray containers were converted knapsack sprayer tanks. 
This feature is an advantage where ~_ plots or high volumes are 
being used, but for small plots one is often working with quantities 
of less than one quart. This makes for inefficient use of CO, or air 
pressure and unnecessary extra weight and bulk. Also, to permit 
rapid field work one needs to have considerable investment in extra 
knapsack tanks or extra field personnel for cleaning tanks and chang- 
ing solutions. 

In the 1951 Research Report of the North Central Weed Control 
Conference, ten different small-plot sprayers were described. Al- 
though each had several very desirable features, none met all the 
requirements listed above. The majority cost more than one hun- 
dred dollars. While this amount is not prohibitive, a lower cost 
outfit would help make equipment available to more individuals. 
Several of the sprayers were either tractor-mounted or tractor-drawn. 
For a few types of herbicide experiments extra space must be set 
aside at the end of the plot to permit the tractor to attain the proper 
speed before the apparatus enters the actual plot. Where large num- 
bers of small plots are being treated this feature greatly enlarges the 
experimental area. Even though land may not be limiting, larger 
than necessary experimental areas are undesirable because of loss 
in the precision of the experiment, which can only be overcome by 
more replication. 

Push-type sprayers mounted on bicycle wheels were also reported 
(N.C.W.C.C. 1951). Sprayers of this type however, are not suited to 
situations where the soil is rough, stony, or soft. 

The objective of this work was to design a small-plot sprayer 
which would keep the desirable features of existing sprayers and in 
addition would: (1) be less expensive, (2) permit spraying plots al- 
most any size up to about 500 square feet, (3) agitate the spray liquid. 

It is recognized that nozzle design, size, wear, etc., greatly affect 
spraying results. Nozzle problems, however, are usually not peculiar 
to any particular sprayer, but are more likely to be associated with 
chemicals and formulations, precision of manufacture, etc. Nozzle 
variations, therefore, were considered to be outside the scope of this 


paper. 
DESIGN OF A SMALL-PLOT SPRAYER 


The equipment as finally designed is shown in Fig. 1. To facilitate 
presentation, the several components will be discussed separately. 


Clamp top: 

The yon ay device was designed, by the junior author, to adapt 
obsolete milk bottles as a cheap, readily available container for 
chemicals. The clamp top is the “heart” of the spraying system. The 
design (Fig. 2) is patterned after the ordinary glass fruit jar snap 
closure, which allows for a quick change of bottles. For detailed 
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Fic, 2. Clamp- -top, gasket, and quick-couplers. . | 
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Fic. 1. Small-plot sprayer assembled as used. 
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Fic. 3 (upper and lower). Working drawings for clamp-top. Dimensions are 
dependent on bottles used. 


drawings of this design see figure 3. The dimensions given are for 
the bottles used in these experiments. Care should be taken to make 
appropriate changes if the lip and diameter of the bottle are not 
the same as shown in the figures. 

Brass or galvanized iron fittings may be used for connecting the 
top to the pressure source and the spray boom. 


“4 
| 
| ox + 
| 
. 
C) 

Ore Tae 

f 

4 

|_| 
Cae 
| 
| 
| = 
| 4 
: 
| 
| 
| ine 
| 
{ 
| 


164 WEEDS 


An oil-resisting rubber gasket, such as is shown in Fig. 2, is needed. 
This should be 4/32 to */1¢ inches thick, depending on the variability 
roduced in making the top, and the particular bottles being used. 
t saves considerable time if gasket cutters of the correct diameter 
are available to punch out the gasket and the two openings in the 
gasket. The authors used a sharpened galvanized pipe for the gasket 
and a cork borer for the holes. 


Pressure Source: 

A source of pressure may be from either carbon dioxide or com- 
Sage air. ‘Ten-ounce CO, cylinders, such as are used for small 

re extinguishers, were preferred because of the ease of handling. 
These small cylinders may be carried in the pocket. They supply 
enough CO, to maintain a pressure of 25 P.S.I. for discharging 30 
to 40 bottles of spray. It proved economical to rent a large 50-pound 
cylinder and refill the smaller containers from this. 


Pressure regulation: 

A constant pressure may be maintained by use of an adjustable 
diaphram pressure regulator. A small regulator (fixed at 25 P.S.1.) 
was used by the authors because it was easily adapted to the ten- 
ounce CO, cylinder, and resulted in a satisfactory pressure for all 
materials tested. 


Hose and quick couplers: 

The most satisfactory type of hose for coupling both the CO, 
cylinder and the spray boom to the clamp-top was oxygen hose. This 
material proved to be lighter and more flexible than standard air 
pressure hose. Where oils are being used to an appreciable extent, 
an oil-resistant pressure hose is necessary. 

Laan gee a were used on both sides of the spray container to 
facilitate changing. When purchasing a quick-coupler, it must be 
ascertained that this coupler will not allow gas passage when pres- 
sures are as low as 25 pounds per square inch. 


Valves: 

Both spring-loaded and quarter-turn valves were tried. The quar- 
ter-turn brass valve was preferred due to its simplicity, and because 
it did not plug easily. If a spring-loaded valve is used, it is suggested 
that a small line strainer be placed between the valve and the milk 


bottle. 


Boom: 
The spray boom of a small plot sprayer is one of the most im- 
age factors in determining how effective the spraying job will 
. Too often the boom construction is considered of little im- 
rtance. When more than one nozzle is placed on a boom, that 
m is adapted to spray only one width of plot, unless nozzle-angle 
and/or nozzle-placement on the boom is changed. 
In designing a boom, the width of plot desired should be deter- 
mined and a boom should be constructed to spray that exact width. 
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This is best done by poe the theoretical angles of a nozzle so 
they cover the desired area, allowing the prescribed percentage of 
overlap for the nozzles used. It should be remembered that a nozzle 
is made to give a certain spray angle, but that it will only produce 
this angle through a very narrow pressure range. If different pres- 
sures are being used, adjustments for the angle must be made. 

After determining the height the boom should be from the ground, 
a chain of appropriate length (Figure 1), was fastened to the boom 
to help the operator maintain the proper height. 

The boom could be made lighter by using aluminum in place of 
the standard galvanized pipe, but this adds somewhat to the cost. 
Also, aluminum pipe was not readily obtainable and aluminum 
tubing proved too thin walled. 


Bottles and protective screen: 

When obsolete milk bottles are used, one treatment may be mixed, 
transported and sprayed from one bottle. Transparent containers 
enable the operator to see if the spray material is in the proper con- 
dition for satisfactory spraying. ‘They also enable the operator to 
observe the liquid during the course of spraying. Regular milk bot- 
tle carriers (Figure 4) provide an efficient method of transport. 

If cracked or checked, milk bottles will blow up even when sub- 
jected to relatively low pressure. This is exceedingly dangerous to the 
operator, and several precautions must be taken: (1) pre-test each 
bottle at the start of an experimental season under high pressures 
with appropriate safeguards. (Testing in a water system is quite safe). 


Fic. 4. One bottle case handles materials for twelve plots. Note protective 
screen on right and small CO, cylinder on left. 
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(2) Inspect each bottle for possible new breaks or checks before each 
plot is sprayed. (3) Before one is introduced, cover the bottle 
with a light mesh-screen. The screen must be in place during the 
entire spraying operation. Do not use a solid metal protective device 
such as a large tin can, because the expanding gas in case of a “blow” 
is confined and considerable damage may be done. The authors 
found ordinary galvanized window screening made an excellent 
protective device. By following the above precautions no bottles ex- 
ploded during the course of applying chemicals to over 3000 plots. 


Belt carrier: 

A carrier to hold the milk bottle upside down was fashioned out 
of light wire and fastened to an army-surplus pistol belt as shown 
in Figure 5. The wire was designed so that it could be quickly un- 
fastened to permit easy change of bottles. The inverted position 
gives excellent agitation of the spray liquid as the CO, enters the 
bottle. 


pie 


Fic. 5. Belt carrier and wire clamp for holding inverted bottle. Notice agita- 
tion resulting from CO, entering bottle. 
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Procedure for using sprayer: 

The procedure for spraying is as follows: The boom is connected 
to the clamp-top with a quick coupler. The CO, cylinder and pres- 
sure regulator are placed in the operator’s pocket with the pressure 
on. The clamp-top is placed on the bottle containing spray liquid. 
After the bottle has been placed in the screen, the quick coupler 
from the CO, bottle is attached. The bottle is inverted and placed 
in the belt carrier. The liquid should be inspected to determine if 
it is in condition for spraying. The system is now ready. For succeed- 
ing changes, disconnect coupler from CO, cylinder, remove the 
screen, remove the clamp-top and place on new bottle, replace screen 
and quick coupler, invert and fasten to belt, inspect the liquid and 
the system is ready to spray the next plots. Treatments were applied 
consistently at the rate of 60 plots (4’ x 15’) per hour. 


EVALUATION 


After obtaining a sprayer which seemed to be mechanically satis- 
factory, some of the following questions arose when trying to deter- 
mine the accuracy and adaptability of the sprayer. 

What is the best plot size? May more than one replication of a 
treatment be sprayed from one bottle without decreasing the accu- 
racy of the test? Is it possible to apply the desired amount of liquid 
by merely changing the rate of walking or should one speed of walk- 
ing be used throughout? Do growth regulators contaminate the 
spraying system so that other chemicals may not be sprayed without 
thoroughly cleansing the spray 

An effort was made to answer the preceding questions. Since there 
is no standard method or procedure in determining these factors 
developing a method proved to be difficult. 

It must be stressed that the results given herein are those obtained 
from single experiments, and with the same operator at all times. 


Plot size and plots per bottle: 

The objective of these experiments was to determine the best plot- 
size for use with this sprayer, and, whether or not two or more repli- 
cations could be sprayed from one bottle without significantly de- 
creasing the accuracy of the application. 


Rye was planted and the plots located before crop emergence. Two 
different experimental designs were utilized. In test 1, a 6 x 6 latin 
square was used. The plot sizes were 2 x 4, 2 x 12,2 x 24,4x 4,4x 12, 
and 4 x 24 feet. Esso 45, a highly aromatic oil, was sprayed on the 
rye after emergence at the rate of 50 gallons per acre. This procedure 
involved the application of a different amount of liquid for each 
treatment. Three replications were sprayed from each bottle, with 
the exception of one treatment. Two replications were sprayed from 
each bottle on the 4 x 24 foot plot. 

In test 2, a 4 x 4 modified latin square was utilized. The plot sizes 
were 4 x 4, 4.x 8, 4.x 16, and 4 x 32 feet. Only one-half of the total 
experimental area was systematically sprayed, which allowed a check 
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for each plot. Equal area was allotted to each treatment, regardless 
of plot size. The number of replications, however, varied according 
to treatment. The 32 foot plots had four replications, the 16 foot 
plots had eight replications, etc. DN (alkanolamine salts of 2,4- 
dinitro—ortho sec-butyl phenol) was sprayed on each treatment at 
a rate of eight pounds in 42 gallons per acre. This required a total 
of two quarts of spray per treatment. 

A stop watch was used by a second person to obtain the spraying 
time for each plot. It was assumed that if all other conditions re- 
mained constant, the time it took to spray each plot would be a good 
estimate of how well each plot was covered with the spray. These 
tests will be discussed, therefore, on the basis of the time data ob- 
tained. 

Two questions arose: 1) Was all of the spray applied to the as- 
signed area? i.e., How much was left in the bottle after the plots 
were sprayed and what was lost to the spraying apparatus?, and 2) 
How uniform was the spraying operation? i.e., Was more spray ap- 
plied to one plot than to another? 

To answer the first question, the actual time it took to spray each 

lot was compared with the calculated time for spraying each plot. 

he calculated time was determined by measuring the amount of 
time required to spray four bottles of solution under the conditions 
of each experiment. The mean for each plot size was calculated from 
these data and compared with the actual mean for each plot. The 
results are presented graphically in Figure 6. It may readily be seen 
that the amount of liquid lost within each series of plots (two series 
in test 1, one series in test 2) was remarkably uniform. It is thought 
that this loss of liquid was due to the drip from the boom caused by 
a worn valve except for the 2 x 12 and 2 x 24 foot plots. In these 
cases, 40 and 60 c.c. of spray solution respectively was left in each 
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Fic. 6. A comparison of calculated and actual spraying times required in 
tests 1 and 2. Note that for each plot width, within a particular test, the 
error is remarkably uniform; consequently on a percentage basis error 
decreases proportionally as plot length increases. 
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Fic. 7. Typical sharp demarcation between treatments obtained with the 
small-plot sprayer. 


bottle after spraying was completed. It may also be concluded from 
Figure 7 that the desired amount of spray material was not applied 
to those plots which were only two feet wide and four feet long. 

Figure 6 also points out the possibility of reducing the error due to 
loss from the spraying system by calculating an “Overage”. From 
these data it would seem that this value would best be calculated by 
using a constant or absolute quantity rather than a percentage of 
the amount being sprayed. 

If it is assumed that the desired amount of liquid was applied to 
each series of plots, the question of uniformity of application be- 
comes pertinent. It was thought that this could best be answered by 
calculating the coefficient of variability for each Hoes size. These 
coefficients and other pertinent data are set forth in Table 1. 

The coefficient of variability for all of the plots four feet long was 
high. This was probably due to the difficulty in starting and stopping 
the sprayer in only four feet. Also any error in time will affect the 
coefficient of variability more for the small plots because the mean is 
smaller. 


Table 1. Effects of size and number of plots on the variability in time re- 
quired f for spraying. 


Size of | No. of plots No. of plots Mean time for | Standard error! Coefficient of 
plot sprayed per bottle | each plot of single variability 
(seconds) observation in per cent 
Test 7 
2 ft. x 2 ft. 6 3 1.62 0.2291 14.14 
2 ft. x 12 ft. 6 3 6.95 0.6083 8.75 
2 ft. x 24 ft. 6 3 15.63 0.4583 2.93 
4 ft. x 4 ft. 6 3 2.18 0.2933 13.45 
4 ft. x 12 ft. 6 3 7.13 0.5604 7.86 
4 ft. x 24 ft. 6 2 14.80 0.1673 1.13 
Test 2 
4 ft. x 4 ft. 32 16 2.19 0.2590 11.83 
4 ft. x 8 ft. 16 8 4.64 0.3855 8.24 
4 ft. x 16 ft. 8 4 9.28 0.2429 2.62 
4 ft. x 32 ft. 4 2 18.65 | 2.1880 | 11.76 
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It is interesting to note that the variability increased sharply when 
lots 32 feet in length were used. The coefficient of variability was 
ess for all of the plots four feet wide than for the plots two feet 

wide. The results thus indicate that the best plot size for this ap- 
paratus was four feet wide and between 8 and 24 feet long. 

Although size of plot greatly influenced the accuracy of the appli- 
cation, the number of plots sprayed from one bottle (Table 1) did not 
significantly change either the standard error or the coefficient of 
variability. It appears justifiable, therefore, to spray more than one 
replication from the same bottle. 

A typical small-plot test with table beets in which materials were 
applied with this sprayer is illustrated in Fig. 7. In this case one 
treatment, consisting of five replications each four feet wide and 14 
feet long, was sprayed from one bottle. Notice the beet injury and 
weed control, both indicators of chemical action. 


Walking speed: 

The objective was to determine whether or not the operator of 
the spraying apparatus could change rates of application by chang- 
ing from one walking speed to another without affecting the accu- 
racy of the spray application. 

Five trials were made with the spraying apparatus at both a fast 
and a slow rate of walking. There were six plots, four by sixteen 
feet, in each trial. The time for each plot was measured by a second 
person with a stop watch. 

The average time per plot at the slow rate was 7.4 seconds, the 
standard error of the single observation was .4899, and the co- 
efficient of variability for the thirty plots was 5.87%. The average 
time per plot at the fast rate was 3.98 seconds, the standard error of 
the single observation was .3130, and the coefficient of variability was 
5.92%. 

~ be concluded that the operator was able to about double 
his speed without a significant change in the coefficient of variability. 


Contamination by 2,4-D: 

It is generally reported that once a spraying system has been con- 
taminated with a growth regulator such as 2,4—D, other materials 
should not be used in it unless the sprayer is thoroughly washed 
with an alkaline solution. It was the objective of this work to deter- 
mine whether or not contamination of 2,4—D was sufficiently serious 
with this spraying system that other chemicals should not be subse- 
quently sprayed until it was thoroughly cleansed. 

Radishes, a 2,4—D sensitive crop, were planted in rows one foot 
apart. Plots 20 feet long and four feet wide were layed out allowing 
for six treatments and four replications with complete randomiza- 
tion within each block. Three of the treatments were 2 pounds of 
2,4-D (triethanolamine salt). The other three treatments were 
water checks, each of which was applied in a different manner fol- 
lowing a 2,4—-D treatment. The three different methods of handling 
the water check were as follows: 1) “Sloppy”. Water was poured into 
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the bottle which had contained the 2,4-D and CO, was not run 
through the boom to allow “fogging-out”. 2) “Normal”. The boom 
was “fogged-out” once and water from a clean bottle applied. 3) 
“Careful”. One quart of 10% household ammonia was sprayed 
through the apparatus between the 2,4—-D application and the water 
application. Each plot was sprayed with one bottle, so the effect of 
contamination would be uniform throughout the replication. 

A very heavy stand of purslane was present at the time of spray- 
ing, just before emergence of radishes, and showed 2,4—D toxicity as 
well as the radishes. Visual ratings of the radish and purslane stands 
were made. The results of these ratings are summarized in Table 2. 


Table 2. Visual ratings' of 2,4—-D injury to radish and purslane. 


Treatment Mean of four 

replications 


‘Rating scale: 
1 = no injury 
9 = complete kill 


The radishes and almost all of the purslane plants were complete- 
ly eradicated from those plots which received two pounds of 2,4-D 
per acre. In no case was there visible injury more than four feet from 
the end of the water check plots. The injury caused to the “normal” 
and “sloppy” check plots is believed to be due to 2,4—D solution 
being left in the spray boom. This would explain why it was greater 
in the “sloppy” plots, where the boom was not “fogged-out”. When a 
boom is “fogged-out”, it does not completely clean the boom of all 
of the 2,4—D, which — the injury present in the first foot of all 
the “normal” plots. The injury for all three types of application is 
illustrated in Figure 8. 

It is believed that this experiment points out the unlikelihood of 
significant contamination in routine screening tests from growth 
regulators such as 2,4-D when small bse are sprayed with this ap- 
paratus, provided the boom is “fogged” to remove actual droplets of 
the spray before a new chemical is applied. 


CONCLUSIONS 


A small-plot sprayer which combined the desirable features of 
existing equipment with the additional advantages of (1) low cost, 
(2) suitability for plots from 32 to 96 square feet in area and (3) 
agitation of the spray liquid, has been designed and described. 

To help evaluate the equipment, tests were made on size of plot, 
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Fic. 8. Results from different methods of “cleansing” the small-plot sprayer 
following 2,4—-D applications. 
1. “No fogging”, water applied from 2,4—D bottle. (“sloppy”) 
2. Boom “fogged-out” by passing CO, through nozzles for 2 or 3 seconds. 
Clean bottle used for water. (“normal”) 
3. One quart of household ammonia sprayed through apparatus. Clean bot- 
tle used for water. (“careful”) 
Background. Two pounds of 2,4-D. 
Notice that only in plot 1, is there appreciable 2,4—D contamination. 


number of plots per bottle, walking speed, and 2,4—D contamination. 
Since only one operator was tested the results are not to be taken 
as absolute. Under the conditions of these tests, however, the follow- 
ing may be concluded: For all plots which were greater than four 
feet in length more than 80 per cent of the calculated amount of 
liquid was applied. The coefficient of variability was highest for 
plots less than 8 feet or more than 24 feet in length. The best size of 
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plot was four feet wide and 8 to 24 feet long. Two to eight plots 
were sprayed from one bottle without a significant variation in time 
required to spray each plot. Dosages could be changed either by 
changing nozzles or by changing the walking speed used when spray- 
ing without influencing the accuracy of the application. 2,4—-D did 
not sufficiently contaminate the sprayer under “normal” conditions 
to affect more than the first few feet of the plot. 
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Herbicides: A New Tool for Use in Studying Soil 
Physical Properties Affecting Crop Growth’ 


C. L. W. Swanson and H. G. M. Jacosson? 


ITH THE advent of herbicides, a new tool has been made avail- 

able for studying the effect of soil physical properties on crop 
growth. This new tool may be used for solving such problems as 
“What are the beneficial effects, if any, accruing from cultivation 
for the control of weeds?” “Is cultivation necessary for maximum 
production?” 

The literature is replete with records of experiments which have 
led to the conclusion that the main reason for cultivation is to con- 
trol weeds (4, 5, 7, 12, 13, 17, 18, 19). Many of the textbooks on soils 
and crops state that cultivation is mainly for the control of weeds 
(2, 10, 11, 16, 23). In controlling weeds by cultivation, it is pointed 
out that competition for soil moisture and plant nutrients is re- 
duced. Weeds transpire large amounts of moisture and this loss is 
eliminated when weeds are destroyed by cultivation. 

Much of the work on the value of cultivation was done earlier, 
and after the general conclusion had been reached that the chief 
value of tillage is as a weed-control measure, little has been done on 
the subject in recent years. However, if these earlier experiments are 
examined closely, one learns that plots were kept weed free by scrap- 
ing or quick-chopping of the weeds. Mosier and Gustafson (13) de- 
scribe the method of control used on a weed-free plot as “scraping 
with a sharp hoe so as to produce practically no mulch”. This same 
method was used by Cates and Cox (5). They state “particular care 
was to be paid not to stir the soil any more than absolutely neces- 
sary”. They believed that the principal value of cultivation lies in 
the killing of weeds and not in the aeration of the soil or the con- 
servation of moisture. They based their conclusions on 125 cultiva- 
tion experiments conducted in 28 states from 1905 to 1911 in which 
regular cultivation was compared with scraping with a hoe to de- 
stroy weeds. The — plots produced on an average 99.1 per 
cent as much corn as did the cultivated plots. 


Som. FAcTorRsS AND PLANT GROWTH 


Chief among the soil factors affecting plant growth is the nature 
of the soil itself, including its physical as well as chemical proper- 
ties. A great deal of attention has been given to the chemical or 
fertility status of the soil, but less to its physical nature until com- 
paratively recently. 

One of the major reasons for doing research using herbicides for 
weed control is to produce larger crop yields at less cost. Most of the 
experiments with herbicides have been concerned with their effects 

1Contribution from the Department of Soils, The Connecticut Agricultural 
Experiment Station, New Haven, Conn. 


*Chief Soil Scientist and Soil Scientist, respectively. Grateful acknowledgment 
is made to D. B. Downs for assistance in the field and laboratory work. 
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on weeds and the crop in question, but little attention has been 
given to the manner in which soil factors may affect production 
when herbicides are used. The effects of herbicides on the micro- 
biological population of the soil (15) has been investigated. 

With herbicides like 2,4-D and others available, weeds can now 
be controlled, at least initially, without disturbing the soil surface, 
and the effect of nondisturbance of the soil surface can now be 
compared with disturbance by cultivation. This allows study of the 
effect soil physical properties, especially of the soil surface, have on 
crop growth. Two years results using this approach comparing cul- 
tivation versus no cultivation for weed control are now available. 


EXPERIMENTAL DETAILS 


In order to test the hypothesis that cultivation may be beneficial 
in ways other than in controlling weeds, corn plots were set up on 
- Cheshire loam soil at the Station’s Mt. Carmel Farm in 1948. Char- 
acteristics of this Brown Podzolic soil are published elsewhere (9). 
The following treatments were laid out: (a) Pre-emergence control 
of weeds in corn with 2,4—-D and post-emergence spray 45 days later 
(non-cultivated); (b) Control of weeds in corn by flaming + cultiva- 
tion (flamed three times and cultivated once same time as last cul- 
tivation of cultivated plots); and (c) Control of weeds in corn by 
ordinary cultivation methods. All of the plots received equivalent 
fertilization. Corn was used because it is an excellent indicator of 
plant nutrient deficiencies, especially nitrogen, phosphorus and po- 
tassium. Details of the experiment have been reported elsewhere 
(21, 22). 


WEATHER CONDITIONS, HERBICIDES AND Sor COMPACTION 


In growing crops in the field, unusual weather conditions some- 
times have more effect on the crop grown than does the cultural 
treatment. The years 1948 and 1949 afforded an excellent opportun- 
ity for studying the effects of cultivation versus no cultivation on 
crop growth. During those years, unusually heavy rains fell, packing 
the ground. Later in the season, it became unusually hot and dry, 
baking the soil and forming a hard crust on the surface. 

The effect of this soil crust was measurable not only in decreased 
corn yield but also in soil property changes. In 1948, differences in 
growth did not show up until the corn was about a foot high. In 
the 2,4—-D plots the corn was smaller, lighter green and less vigorous 
than that on the cultivated plot (22). The differences probably 
were due to the hard surface crust. Evidently this crust did not allow 
free circulation of air into the soil, setting up reducing conditions, 
and resulted in a decrease in the production of nitrates by soil or- 
ganisms. The plot was | germs 4 weed free so no competition was 
offered for moisture and plant nutrients. There were no observable 
2,4—D injuries. Height measurements of the corn 50 days after plant- 
ing gives an index of its later growth. The 2,4—D treated corn aver- 
aged about 31% inches shorter than the cultivated corn. 
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Comparison of the corn yields with the physical nature of the soil 
shows the importance of good soil structure on crop growth. For 
the surface 2 inches, the arithmetical difference in amount of large 
pores between the cultivated and the 2,4-D plots was 3.4 og cent 
more large pores (20.2 and 16.8 per cent, respectively) in the culti- 
vated ones (21). Percentage-wise this is a 20 per cent difference. The 
yields were 61.5 and 15.2 bushels, respectively, or 46.3 bushels more 
for the cultivated corn. 

Although weeds were well controlled for the first month in the 
2,4-D oe some broadleaf weeds started appearing with grass 
weeds, being mainly foxtail and crab grass. A second application of 
2,4—D at the end of the last cultivation killed most of the broadleaf 
weeds but the grasses were not affected. 

Further evidence that the physical nature of the soil affects crop 
growth is afforded by the flamed + cultivated plots. The effect of 
cultivation is reflected in the yield difference of only 8.8 bushels in 
comparison with the plots cultivated three times. ‘The amount of 
large pores for the 2 plots is about the same, 21.1 and 20.9 per cent, 
respectively. Flaming kept weeds down initially but did not kill all 
of them. It was estimated that after the flamed corn was cultivated 
that about 10-15 per cent of the ground was covered with grass 
weeds (mostly crab grass). It was noticed that after the flamed corn 
was cultivated, it became darker green in color, indicating greater 
nitrification activity in the soil. This fact, together with the yield 
differences in comparison with the cultivated plots, indicates the 
importance of loosening hardened surface soil. Moreover, the early 
surface crust on the flamed plots appears to be responsible for the 
retarded growth (7 inches shorter than cultivated corn 50 days after 


planting). 


SECOND YEAR EXPERIMENTS 


On the basis of data obtained during 1948 the plot arrangement 
was revised and moved in 1949 to the Humphrey plot area of the 
Station Farm which has the same soil type. Flaming of weeds was 
omitted and scraping with a hoe for weed control similar to that 
described by Cates and Cox (5) and Mosier and Gustafson (13) was 
added. In addition, pre-emergence control of weeds with 2,4—D + 
one cultivation coinciding with the last cultivation for the cultivated 

lots was included in the experiment. The field plots consisted of 
hee complete randomized blocks. The 1949 studies confirmed the 
observations made in 1948. In many respects, weather conditions 
were similar; a wet spring followed by a hot dry summer producing 
soil crusting. 

The following yields, in bushels per acre, using barnyard manure 
and fertilizers (Figure 1) were obtained: cultivated — 94.6; 2,4-D + 
one cultivation — 84.7; scraped — 80.3; 2,4—-D only — 68.3. The yield 
differences were not as large as those obtained in 1948, but =| 
followed the same pattern for similar fertilizer treatments — a dif- 
ference of 26.3 bushels between the cultivated and 2,4—D-only 
treated corn. No injuries to the corn by 2,4—D were observed. Small- 
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TREATMENT YIELDS TREATMENT YIELDS 
Bu/A Bu/A 
*mM-3 CULTIVATIONS 94.6 ||@M-SCRAPED ONLY 80.3 
900 Ibs/A 5-10-10 900 Ibs/A 5-10-10 
20 T/A MANURE 20 TA MANURE 
*- 3 CULTIVATIONS 863 ||@- SCRAPED ONLY 74.9 
1800 Ibs/A 5-10-10 1800 Ibs/A 5-10-10 
Om-2 ,4-0+ | CULT. 84.7 ||+M-2,4-D ONLY 68.3 
900 Ibs/A 5-10-10 900 Ibs/A 5-10-10 
20 TA MANURE 20 7/A MANURE 
© -2,4-D+ 1 CULT. 78.4 |i+ -2,4-0 ONLY 642 
1800 Ibs/A 5-10-10 1800 Ibs/A 5-10-10 
100 
4 
~ 80- 
° 
60 


.62 75 87 
STALK DIAMETER (INCHES) AT 3° HEIGHT - AUG. 26 


T T 
40 50 60 70 80 90 100 
STALK HEIGHT (INCHES)- AUG. 26 


Fic. 1. Effect of method of weed control on the yield and growth of corn 
grown on a Cheshire loam soil. 


er yields were obtained for the plots not treated with barnyard 
manure, which is to be expected, ca the trend of the yields is the 
same. 

Macroporosity differences in the surface 2 inches of soil (cultivated 
— 19.75 per cent; 2,4-D — 17.76 per cent) on the plots above were 
not as large as in 1948. This is in line with the corn yield difference, 
there being 46.3 bushels in 1948 and 26.3 bushels larger yield in 
1949 for the cultivated plots. Heights of stalk (91.9 and 78.4 inches, 
respectively) and diameter of stalk at 3-foot height (0.82 and 0.60 
inches, respectively) taken on August 26 (Figure 1) compare favor- 
ably with the physical status of the soils in these plots. 

In obtaining soil cores for porosity determinations, a record was 
kept of the amount of force (Figure 2) required to drive the core 
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Fic. 2. Comparison of the effect of weed control methods used on the com- 
paction of soil at various depths and on corn yield. 


sampler into the soil (20). To penetrate the surface 2 inches of the 
2,4—D a. an average of 10.25 strokes of a 12-pound hammer fall- 
ing 2 feet were required in comparison with 5.75 strokes for the 
cultivated plots. Thus 78 per cent more force was required to break 
through the soil in the 2,4-D plots than in the cultivated ones. 
Figure 2 shows that the greatest penetration differences were ob- 
tained in the 0-2 inch depth. 


It is difficult to make comparisons using the scraped plots as hav- 
ing undisturbed soil, since it is practically impossible to use a hoe 
for cutting off the weeds at ground level without disturbing the soil 
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surface. For this reason the authors do not consider these plots as 
having an undisturbed soil surface throughout the growing season 
as contrasted with the 2,4-D plots. The effect of disturbing the soil 
surface is seen in a comparison of the yields for the scraped and the 
2,4-D + one cultivation (80.3 and 84.7 bushels, respectively). Further 
evidence of disturbance is shown in the 18.44 per cent macroporosity 
of the surface 2 inches of soil which is between the high and low 
macroporosity values obtained for the cultivated and 2,4—D plots 
mentioned above. Increased height (79.6 inches) and diameter (0.61 
inches) of stalk as compared with the 2,4—-D plots show the effect of 
disturbing the surface of the soil (Figure 1). 


In 1949, nitrate nitrogen tissue tests (8) were made on August 30 
of the corn stalk 4-6 inches from the ground surface. Arbitrary val- 
ues of 0 for “no nitrate” and 12 for “high test nitrates” were set up. 
On this basis the reading for the plots receiving only inorganic fer- 
tilizers (Figure 3) for the cultivated, 2,4—-D + cultivation, scraping, 
and 2,4—D-only plots were 9.4, 7.3, 6.1 and 6.9, respectively. Plots 
receiving the same cultural treatments but with manure in addition 
to the fertilizer gave readings of 11.0, 6.3, 6.4 and 4.4, respectively. 
These readings are in line with the other data reported above, re- 
flecting the effect of the poor physical nature of soils on plant growth. 


Nitrate nitrogen studies were made of the plow depth layer of soil 
(0.8 inches) at intervals throughout the growing season (Figure 3). 
It is interesting that immediately after cultivating the 2,4-D + culti- 
vation plots the nitrate nitrogen content went up from 87.9 to 101.4 
pounds per acre (July 7 and July 27), respectively. This strongly 
suggests that breaking of the surface crust permitted free movement 
of air in the soil and made conditions more favorable for nitrifica- 
tion. These data (Figure 3) are for the unmanured plots. Since ma- 
nure also improves soil structure, which would favor nitrification, 
differences in nitrate production for the manure-treated plots were 
less being 76.5 and 81.1, respectively. In contrast, the cultivated plots 
decreased from 90.9 to 70.0 pounds per acre for these same dates. 
The trend for the cultivated plots was from a high to a low amount 
of nitrates as the season progressed. This suggests that the cultivated 
corn plants which were growing vigorously (Figure 1) were utilizing 
the nitrates about as quickly as they became available. On the other 
hand, the plants in the 2,4—-D + cultivation plots were not able to 
take up the nitrogen as quickly and it was not until later that the 
plants grew vigorously enough to utilize the available nitrates. For 
example, on the next sampling (August 8) the nitrate nitrogen con- 
tent had decreased to 73.4 pounds per acre while that of the culti- 
vated plots was 50.4 pounds per acre. In the case of the 2,4—D-only 
plots, in the early part of the growing season soil crusts had not 
formed and nitrate production was about equivalent to that of the 
other plots (Figure 3). Then later in the season with hotter and drier 
weather and soil crusting, less nitrates were produced retarding corn 
growth (Figures 1 and 3). Observations throughout the growing 
season confirms this. 
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TIME OF SAMPLING 


Fic. 3. Nitrate-nitrogen tissue-test values compared with corn yields and 
method of weed control (upper). Soil nitrate-nitrogen content as influenced 
by weed control methods (lower). 


DISCUSSION 


It appears from a review of the early literature that a serious error 
was made in the research techniques used for studying the effect of 
weeds on crop production. The early researchers failed to take into 
account the effect of surface soil compaction on plant growth. The 
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surface inch or two of the soil was disturbed in scraping off the 
weeds. In the experience of the authors, it is practically impossible 
to cut off weeds with a sharp hoe without cutting into the soil. The 
weeds have to be cut off flush with the soil surface to kill them, and 
this operation breaks open the soil surface. In fact, what actually 
happens is that the soil is skimmed which tends to leave a fine soil 
mulch on the surface. Under these conditions, air can easily enter 
the soil and reducing conditions would not exist. 

With the advent of herbicides, weeds can be controlled without 
disturbing the soil. This offers a new tool for studying the effect of 
the physical nature of soils on crop production. In particular, the 
effect of cultivation on crop response can now be measured more 
accurately. As with any new tool, care must be taken that it is used 
properly, as for example, careless use of 2,4—D so that it is injurious 
to the crop. 

The data presented for two seasons are not conclusive proof that 
cultivation is always desirable. It is believed that the usefulness of 
cultivation will vary with weather conditions and with soil types. In 
some seasons it may not be necessary to cultivate. Such a season 
would be one with rain of low intensity occurring rather frequently 
supplying adequate moisture for maximum crop production. Thus 
the soil surface would not be compacted and air could move easily 
in or out of the soil. In seasons having rains of high intensity which 
result in packing of the soil, and especially if this is followed by a hot 
dry period, cultivation would be essential for maximum te produc- 
tion. The crust formed on the soil surface will need to be broken if 
reducing soil conditions are to be avoided. On the lighter soils of a 
sandy texture it is conceivable that the coarse nature of the soil will 
prevent soil crusting and no benefits from cultivation will accrue. 
In the heavier soils, hard rains will pack the soil, washing the silt 
and clay fractions into the soil pores, stopping the movement of air, 
especially at the soil-air interface. 

The pore space of the soil is filled with varying proportions of air 
and water reciprocally related to each other. When the pores are 
filled with water, the air is displaced. When the pores in the surface 
soil-air interface are clogged, the supply of oxygen to higher plants 
and soil microorganisms is greatly diminished. Soil crusting is an 
example of clogged pores; when this occurs silt and clay fractions 
have been washed into the pores by rain water, forming a baked 
surface on exposure to a hot, drying sun. Unless the crust is broken 
by cultivation, anaerobic conditions will prevail for air can enter 
the soil only slowly. Little oxygen will be brought into the soil by 
rain water for the solubility of oxygen in water is small (0.04 cc/ml). 
The rate of movement of oxygen through soil pores filled with water 
is too slow to meet the demands of a normal soil flora. Under such 
anaerobic conditions, soil-reducing conditions will be produced if a 
sufficient amount of readily oxidizable organic matter is present and 
if the soil temperature is favorable for microbiological activity. Un- 
der such conditions, some soil constituents become toxic to plants, 
changing from the oxidized to the reduced state (3) as follows: 
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Element In Oxidized Soil In Reduced Soil 
Carbon co, CHy,, aldehydes, etc. 
Nitrogen NOs NH,’, No 
Sulphur SO,*, S* 

Iron Fe?* 

Manganese Mn** Mn**, Mn** 


In the case of nitrogen in a reduced soil, ample supplies of ni- 
trates will not be available for maximum growth and nitrogen de- 
ficiencies in the plant will show up. The ammonia form of nitrogen 
can be utilized by some plants but not as quickly nor in so large 
quantities as nitrates. Nitrites in appreciable amounts are toxic. 

In the plots reported on, weeds were not eliminated altogether in 
the 2,4—D plots. The plots were weed free for the first month and then 
grass (foxtail and pe grass) started coming in. Later post-emergence 
fgg of 2,4-D practically eliminated the broadleaved variety 
of weeds. Weed competition, then, was controlled initially and re- 
duced to about 60 to 75 per cent control in the latter part of the 
season. Techniques are now being worked out to get 100 per cent 
weed control throughout the season without cultivation. 

Results obtained in 1949 for the 2,4—-D + one cultivation treat- 
ment in comparison with 2,4—-D alone indicate that a combination 
of herbicides plus cultivation would give maximum crop produc- 
tion, at least for seasons of high intensity rains which pack the soil 
surface. In seasons of low intensity and abundant rainfall, cultiva- 
tion might be dispensed with on the lighter soils, and a combination 
of herbicides used for controlling weeds. This might be a pre- 
emergence herbicide like 2,4—-D to control the weeds for the first 
month, then using a post-emergence spray of 2,4—D to kill the broad- 
leaved weed varieties, and some other herbicide for controlling the 
grass weeds. At the present time, however, a herbicide for killing 
grass types of weeds in cultivated crops like corn is not available. 

It is quite likely that one explanation for the diversity of results 
(1, 6, 14, 24) obtained where 2,4—D was applied and not cultivated, 
in contrast to 2,4-D + cultivation can be attributed to soil factors. 
For valid comparison of results, the soil type should be included in 
the description of the experiment and such information as is avail- 
able 2 ps | its physical characteristics. It would be especially 
helpful in analyzing the results of an experiment if nitrogen deficien- 
cies, if they occurred, were noted. It is altogether possible that, in 
many instances, 2,4—-D has been blamed for lower yields which cor- 
rectly should be attributed to soil factors. 


SUMMARY 


A review of the literature on the early work of the effect of culti- 
vation compared with no cultivation (plots kept weed-free by scrap- 
ing) on corn revealed that in the scraping plots the soil surface had 
been disturbed. This disturbance of the soil allowed an interchange 
of soil-air gases, especially oxygen, at the soil-air interface. It is be- 
lieved that these earlier experiments were not fair comparisons 
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between cultivated and non-cultivated corn plots. With the advent 
of herbicides, a new tool is available for checking on the effect of 
cultivation versus no cultivation. 

Corn plots were set up on a Cheshire loam soil in 1948 and 1949 
to test the significance of cultivation on corn growth. During those 
years, unusually heavy rains fell, packing the soil. Later in the sea- 
son, it became unusually hot and dry, baking the soil and forming 
a hard crust on the surface. 

Comparisons were made in 1948 between cultivation, pre-emer- 
gence 2,4—D, and flame + one cultivation (coincided with last culti- 
vation of cultivated plots) treatments for weed control; in 1949, 
these treatments were cultivation, scraping, 2,4—-D only, 2,4—-D + one 
cultivation. Post-emergence applications of 2,4—-D were made about 
50 days after the initial application. 

Comparison of the corn yields with the physical nature of the soil 
shows the importance of good soil structure on crop growth. Yields 
in 1948 for cultivated versus 2,4—-D treated plots were 61.5 and 15.2 
bushels, respectively; in 1949, they were 94.6 and 68.3. In 1948, the 
cultivated plots had 20 per cent more large soil pores in the surface 
2 inches than the 2,4—D treated plots; in 1949, this difference was 11 
per cent. 

The effect of cultivation in breaking the soil crust is brought out 
by cultivating the flamed plots once corresponding with the last 
cultivation of the cultivated plots. The flamed corn yielded only 8.8 
bushels less than the cultivated corn. In 1949, plots treated with 
2,4-D + one cultivation yielded 9.9 bushels less | om the cultivated 
ones. In 1948, the flamed corn became darker green in color after 
cultivation, indicating greater nitrification activity in the soil. In 
1949, nitrate nitrogen studies of the 0-8 inch depth showed that 
immediately after cultivating the 2,4-D + cultivation plots the 
nitrate nitrogen content went up from 87.9 to 101.4 pounds per acre. 


Penetrometer studies in 1949 revealed that 78 per cent more force 
was required to break through the surface 2 inches of soil in the 
2,4—D treated plots than in the cultivated ones. 


Weeds in the 2,4—D plots were controlled initially for the first 
month. It was estimated that weed competition was reduced to about 
60 to 75 per cent control in the latter part of the season. 
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Plant Hormone Activity of Substituted Benzoic Acids 
and Related Compounds 


J. MILLER 


Pennsylvania Salt Manufacturing Company, 
Philadelphia, Pennsylvania 


has summarized the plant hormone activity of tri- 
chlorobenzoic acid and various substituted derivatives. The ef- 
fects have been found to be formative in nature. 


METHOD AND DATA 


The experiments reported here are concerned with hormone ac- 
tivity of the tetrachloro- and pentachlorobenzoic acids and related 
compounds. Table | reports the activity as determined by the appli- 
cation of water suspensions or emulsions of these compounds to the 
primary leaves of snap beans in the greenhouse and measurement 
of the subsequent growth of the trifoliate leaves. Applications were 
made to primary leaves after they unfolded and before the beginning 
of development of trifoliate leaves, using 4-6 plants for each con- 
centration. Weight of the latter was determined at the end of a 

roximately two weeks and expressed as percentage of the ede 
he mono- and dichlorobenzoic acids are also included for com- 
parison. 


Table 1. Growth inhibiting activity of various chlorinated benzoic acids on 
bean plants. 


A Concentration Growth 
Compounds and formulation (por cent) (per cont of cheat 

-chlorobenzoic acid—sodium salt. 0.25 100.0 
,4-dichlorobenzoic acid—sodium salt................ 0.25 88.8 
2,3,4,5-tetrachlorobenzoic acid—wettable powder... .. . 0.01 23.0 

0.25 (dead) 
2,3,4,5-tetrachlorobenzoic acid—emulsion............. 0.25 0.0 
2-ethylhexyl-2,3,4,5-tetrachlorobenzoate—emulsion. ... . 0.25 0.0 
Pentachlorobenzoic acid—wettable powder. .......... 0.01 2.4 

Pentachlorobenzoic acid—wettable powder........... 0.25 (dead) 

Pentachlorobenzoic acid—emulsion..................- 0.25 (dead) 
Pentachlorobenzal chloride—emulsion................ 0.25 82.0 
Pentachlorobenzyl alcohol—emulsion................ 0.25 9.0 
Pentachlorobenzyl chloride—emulsion............... 0.25 100.0 
Pentachlorobenzene sulfonic acid—emulsion......... . . 0.20 27.0 
Pentachlorobenzene sulfonyl chloride—emulsion. ...... 0.25 27.0 
Tetrachlorobenzene sulfonyl fluoride—emulsion. .... . . 0.25 29.0 


Emulsions of tetra- and pentachlorobenzoic acids were applied to 
growing cotton plants in pots in the greenhouse. The plants were 
12 to 18 inches in height. Applications were made by spraying two 
plants on a rotating turntable with a Devilbiss atomizer (type CM) 
using 100 mls. of the water suspension or emulsion. Data on cotton 
are given in Table 2 and were obtained by actual counts of the 
numbers of leaves at the time of application and at the periods noted 


*Zimmerman, P. W. and A. E. Hitchcock. Growth-regulating Effects of Chloro- 
substituted Derivatives of Benzoic Acid. Contrib. Boyce Thompson Inst. 16(5): 
209-213. 1951. 
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Fic. 1. Inhibition of growth of snap beans by tetrachlorobenzoic acid, 0.01% 
(left), and pentachlorobenzoic acid, 0.01% (right), fifteen days after treat- 
ment. Untreated check in center. 


in the table. The inhibition effect on snap beans is illustrated in 
Figure 1. 

The effectiveness of tetra- and pentachlorobenzoic acids for pre- 
emergence weed control was evaluated in greenhouse tests using fiats 
9 by 13.5 inches in which the crops had been planted. The weed seed 
was sown on the surface of the flat after planting the crop and light- 
ly covered. Applications were made the same day as planting using 
a small Devilbiss atomizer No. 15 to apply 20 mls. of the emulsion 
directly to the soil surface. Flats were watered 18 hours after planting 
and treating. Counts were made on the number of weeds emerged 

r flat at the end of approximately two weeks and data are recorded 
in Table 3. 
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Field tests were also conducted with the emulsions by spraying 
4’ x 4’ plots (separated by boards) with a knapsack sprayer at the rates 
indicated. Applications were made within 1-3 days after preparation 
of the soil. Data were obtained by actual counts of the numbers of 
weeds at the end of six weeks. 


DISCUSSION 


Practically no growth inhibition was obtained with p-chloroben- 
zoic acid and 3,4—dichlorobenzoic acid. The formative effects of the 
tri-substituted benzoic acids have been referred to but no tests were 
made for a direct evaluation here of their growth inhibiting prop- 
erties. The tetra- and pentachlorobenzoic acids completel inhibited 
growth of beans plants at .25% with complete killing of the plant 
in some tests. The 2-ethylhexyl-2,3,4,5-tetrachlorobenzoate was ac- 
tive, pentachlorobenzyl chloride possessed no activity, while pen- 
tachlorobenzyl alcohol exhibited only moderate activity. Formative 
effects of these compounds were not pronounced on the plants used 
in these tests. Highly chlorinated benzene sulfonic acids and related 
compounds showed similar effects. 

Table 2. Growth inhibition and defoliation action of 2,3,4,5-tetrachloroben- 


zoic acid and pentachlorobenzoic acid applied as emulsions to greenhouse- 
grown cotton plants. 


Concentration Defoliation Number of new leaves (2 plants) 
Compound (per cent) (per cent) 
18 days 36 days 
Pentachlorobenzoic acid... ... 0.025 0.0 1 13 
0.05 8.0 0 13 
0.1 50.0 0 11 
0.2 17.5 0 0 
Tetrachlorobenzoic acid... 0.05 8.0 2 9 
0.1 21.0 3 12 
0.2 45.0 1 6 
0.4 38.0 4 16 
0.0 0.0 1 14 


Table 3. Pre-emergence weed control tests in greenhouse flats with 2,3,4,5- 
tetrachlorobenzoic acid and pentachlorobenzoic acid emulsions. Average of 
two separate experiments of one flat each. 


Weeds! Crop injury 
Compound Rate/A | (per cent 
Ibs. check) Soy Lima Snap 
Corn bean bean bean Cotton 
Tetrachlorobenzoic acid. 5 59.0 None Stunted | Stunted | Stunted | None 
10 14.5 None Stunted | Stunted | Stunted | None 
Pentachlorobenzoic acid. 5 10.5 None Stunted | Stunted Stunted | Stunted 
10 6.0 None Stunted | Stunted | Stunted | Stunted 


\Chenopodium album and Amaranthus hybridus. 


Tests on cotton indicated some defoliant action with tetra- and 
pentachlorobenzoic acid but the leaves were frozen on at the high 
doses (.2 & .4% respectively) before satisfactory defoliation was ob- 
tained. Pentachlorobenzoic acid gave complete inhibition of growth 
for 18 days at dosage ranging from 0.05% to 0.2% and for 36 days at 
a dose of 0.2%. 
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The tetrachlorobenzoic acid did not inhibit the growth of cotton 
to any significant extent. No kill of cotton plants was obtained at 
any dose. Subsequent field tests at Weslaco, Texas and Blackville, 
South Carolina have indicated that pentachlorobenzoic acid has 
little if any growth inhibiting properties on large mature defoliated 

lants. 

, Pentachlorobenzoic acid gave good pre-emergence weed control 
at 5 pounds See acre but injury was noted on cotton. Other tests 
also produced injury on lima, snap, and soy beans. The tetrachloro 
acid gave good control of weeds at 10 pounds per acre with no injury 
to corn and cotton. Some injury was noted on beans in other tests. 
No control of crab-grass was obtained in other tests. These results 
were confirmed in small scale field tests. 


CONCLUSIONS 


2,3,4,5—tetrachloroben- 
zoic acid, and pentachlorobenzoic acid give inhibition of growth of 
bean plants at less than 0.25%. Pentachlorobenzoic acid completely 
stops growth of cotton plants at 0.2% in the greenhouse but was 
relatively ineffective on large defoliated cotton. Tetrachlorobenzoic 
acid was much less effective on this plant. Good pre-emergence weed 
control was obtained in greenhouse tests with pentachlorobenzoic 
acid at 5 lbs. per acre with no injury to corn and with tetrachloro- 
benzoic acid at 10 Ibs. per acre with no injury to corn and cotton. 
Other applications of these compounds are under study. 
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Comments on Selective Herbicides for 
Kale and Broccoli 


Joun R. Havis! 
Agricultural Experiment Station, Blacksburg, Virginia 


E- were conducted during 1950 and 1951 for the pur 

of finding a selective herbicide for kale and broccoli. Chemicals 
tested were KOCN, IPC, chloro IPC, E. H. 1, PMA, and CMU. 
Materials were used alone and in combination, also without and 
with wetting agents such as Vatsol K, Igepal, and Glim. 

Weeds involved were red root pigweed (Amaranthus retroflexus), 
galinsoga (Galinsoga ciliata), carpetweed (Mollugo verticillata), purs- 
lane (Portulaca oleracea), and lambs quarters (Chenopodium album). 

The most promising of the herbicides tested was KOCN. Both 
broccoli and the Dwarf Blue Curled Scotch variety of kale could be 
safely sprayed with 1.0 or 1.5 pe cent KOCN at a rate of 72 gallons 
per acre, provided the crop plants had developed true leaves. Han- 
over kale, smooth leaved, was not resistant. Red root, galinsoga, and 
carpetweed were effectively controlled if treated when small. Re- 
gardless of size, KOCN did not control purslane and lambs quarters. 

Additions of wetting agents and other herbicides to KOCN sprays 
in attempts for better weed control were unsuccessful from the stand- 
point of both crop injury and weed kill. 


"Inter-American Institute for Agricultural Sciences, Turrialba, Costa Rica, 
present address. 


What to Call It? 


Se NortH CENTRAL CONFERENCE has recognized the problem of 
standardization of herbicide nomenclature and has an active 
committee at work. While it is easy to criticize a few of the decisions 
made by the North Central Conference, at least they have made a 
constructive attempt at agreement. Most of the other conferences 
have talked about the “mess” but have not taken positive action. Is 
not finding a solution to this problem an appropriate function, 
however, of an organization of wider scope than just one regional 
conference? Should not the officials of the Association properly be 
charged with the responsibility of setting up suitable machinery for 
accomplishing national and international standardization on “what 
to call it”? 

In our opinion, one of the very important contributions the As- 
sociation of Regional Weed Control Conferences could make to the 
field of weed control would be in standardizing the nomenclature of 
herbicides. 
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WEEDS First Editorial Board 


The accompanying pictures and sketches are presented to give 
readers a better idea of who germinated Weeps. As the conferences 
choose new board members we will keep you informed. 


W. A. Harvey 
Western Weed Control Conference 


“Bill” Harvey, Extension Weed Control 
Specialist, Botany Division, University of Cali- 
fornia, Davis, is active in both the Western 
and the California Weed Conferences. He was 
trained at Missouri and Iowa State. For seven 
years was an agronomist for the Washington 
State College doing full time weed control 
work in the Yakima Valley. 


Dr. E. P. SYLWESTER 
North Central Weed Control Conference 


“Dutch” Sylwester is head of the State Col- 
lege Seed Laboratory and is in charge of ex- 
tension weed control for all Iowa. He was 
Minnesota farm-reared and migrated to Iowa 
for advanced training in Botany and Plant 
Pathology. He is a past —, of the North 
Central Conference and is very active in con- 
ducting Iowa Pest Control Clinics. 


Dr. H. L. YOwWELL 
Northeastern Weed Control Conference 


Howard Yowell heads the agricultural re- 
search program, plus several other major re- 
search phases, of the Standard Oil Develop- 
ment Company. He has been active in the 
Northeastern Conference and in the Regional 
Association. WEEps has delegated him the task 
of handling the advertising. Before moving to 
the vicinity of the Big City, Howard hailed 
from Southern Illinois. He obtained his Ph.D 
degree from Ohio State. 
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Dr. E. C. 
Southern Weed Conference 


Edgar Tullis has recently gone to Camp Det- 
rick from Beaumont, Texas where he held a 
U.S.D.A. appointment. He received much of 
his training in pathology with advanced 
training at Nebraska and Michigan State. A 
past president of the Southern Conference, 
and has been very active in spark-plugging 
sales of Wrens subscriptions to his Southern 


colleagues. 


Dr. R. L. Lovvorn 


Association of Regional Weed 
Control Conferences 


Roy Lovvorn, Division of Weed Investiga- 
tions, U.S.D.A., has been an active partici- 
pant in meetings of all four of the regional 
conferences. His agronomy training was ob- 
tained in Alabama, Missouri, and Minnesota. 
He was primarily concerned with pasture im- 

rovement in North Carolina before accept- 
ing his present position as head of the Weed 
Division. Roy is handling all the detail of sub- 
scriptions for WEEDs. 


Dr. R. D. SWEET 
Temporary Editor 


“Bob” Sweet, Department of Vegetable 
Crops, Cornell University, helped organize the 
Northeastern Conference and has been active 
in the Association of Regional Conferences. 
He was trained in Ohio and at Cornell as a 
horticulturist. As temporary editor of WEEps 
he is increasing his training but along lines 
somewhat different from horticulture. 
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News from the Conferences 


F. L. Timmons should have an interesting story to tell on his re- 
turn from India. He is studying the possibilities of chemical controls 
for Kans grass (Saccharum spontaneum), a species of wild sugar cane 
that has taken over several million acres of land in central and north 
central India. The World Bank has loaned the Indian Government 
ten million to combat the pest. He will travel under the Point IV 
program of the office of Foreign Agricultural Relations. 

The Western Canadian Weed ‘Control Conference met in Van- 
couver, B. C. on November 27 and 28, 1951, with 136 registered 
attendance. Their program covered a wide range of topics, including 
fundamental research and control measures for weeds in grains, 
range lands, horticultural crops, etc. At the banquet, F. L. Timmons 
was guest speaker. 


Courtesy Agricultural Chemicals 


New officers of the Northeastern Weed Control Conference 
Left to right: R. H. Beatty, Vice-Pres., C. E. Minarik, Pres., W. C. Jacob, Sec’y.- 
Treas., H. L. Yowell, Weeps Editorial Board. 


The North Central Weed Control Conference will move north of 
the border to Winnipeg for its 1952 meeting. At their Oklahoma 
City meeting in December they voted to support a national weed 
meeting, and to continue their regional conference on an annual 
basis. Dr. K. P. Buchholtz, their president for 1952 has appointed 
Dr. R. S. Dunham, Agronomy Department, University of Minnesota, 
as the WEEps Editorial Board representative for the North Central 
Conference. 

At the Hotel New Yorker early in January the Northeastern Con- 
ference held its sixth annual meeting. Registered attendance was 
about 375. This represents another year in which attendance in- 
creased over that of the previous conference. The consensus of opin- 
ion seemed to be that the brush pus of the program was the most 
rs a from the standpoint of those in attendance. Dr. C. E. 
inarik is the new president. 
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BOOK NOTES 


By Caro. H. Woopwarp 


WEED SEEDLINGS. Anna P. Kummer. 435 pages. University of Chicago Press, 
1951. $5.00. 

Finely detailed drawings of the seedlings of 300 broad-leaved herbaceous weeds 
from germination through the fifth leaf, a description of each, and a comprehen- 
sive key to all. 

PLANT GROWTH SUBSTANCES. Edited by Folke Skoog. 476 pages, Univer- 
sity of Wisconsin Press, Madison. 1951. $6.00. 

Symposium by nearly forty leading research scientists in American institutions 
dealing in part with weed control substances and their physiological and prac- 
tical effects. 

HERBERT H. DOW, PIONEER IN CREATIVE CHEMISTRY. Murray Camp- 
bell & Harrison Hatton. 168 pages. Appleton-Century-Crofts, New York. 1951. 
$3.50. 

Biography of the founder of a firm which has become one of the principal 
manufacturers of herbicides. 

ELEMENTS OF PLANT PROTECTION. Louis L. Pyenson. 538 pages. Wiley, 
New York. 1951. $4.96. 

Control of plant diseases, insect pests, injurious animals and birds, as well as 
weeds, with chapters on application equipment. 

AN ILLUSTRATED MANUAL OF CALIFORNIA SHRUBS. Howard E. Mc- 
Minn. 663 pages. University of California Press, Berkeley. 1951. $6.50. 

Reprint by offset of the edition of 1939, containing keys and descriptions for 
the identification of more than 1,000 woody plants of the Far West. 
AMERICAN WILDLIFE AND PLANTS. Alexander C. Martin, Herbert S. Zim 
& Arnold L. Nelson. 500 pages. McGraw-Hill, New York. 1951. $7.50. 

Geographical range and description given for each animal and plant, with 
notes in the plant section on the predators of each plant species; in the animal 
section on the foods of each animal mentioned. 

DECIDUOUS FORESTS OF EASTERN NORTH AMERICA. E. Lucy Braun. 
596 pages. Blakiston, Philadelphia. 1950. $10.00. 

A reference work culminating 25 years of conscientious field work and research, 
covering geological considerations in forest development as well as recent and 
present-day aspects of the areas, with a bibliography of some 550 titles. 

PLANT NAMES SIMPLIFIED. A. T. Johnson & H. A. Smith. 120 pages. Colling- 
ridge, London; Transatlantic Arts, Hollywood-by-the-Sea, Florida. 1951. $1.80. 

Explanation and pronunciation of some 4,500 names of plants that are in 
cultivation. 

TENTH SHORT COURSE ON ROADSIDE DEVELOPMENT. 186 mimeo- 
graphed pages. Department of Landscape Architecture, Ohio State University, 
and Ohio Department of Highways, Columbus. 1951. No charge. 

Papers given at the April 1951 course at Ohio State University, among them 
considerations of roadside weed control in its relation to safety, beauty, and 
wildlife preservation. 
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BIBLIOGRAPHY OF WEED INVESTIGATIONS 
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I. Economic ASPECTS AND GENERAL WEED PROBLEMS 


Anonymous. (Annual Report of the Lausanne Horticultural Research Sta- 
tion for 1949. Landw. Jb. Schweiz. 64:729-861. 1950. 

Approved names for pest control products. British standard be- 

ing prepared. New Zealand Jour. Sci. and Tech. 31(5):60. Feb. 1950. 

. It’s spring, time to kill those weeds. West. Livestock J. 29(22): 

40, 99, 101. Mar. 15, 1951. 

Kansas State Board of Agriculture, Noxious Weeds Div. State 

official methods for eradication of noxious weeds and recommendations 

for control of weeds in crops, pastures and roadsides. Kans. State Bd. 

Agr. Rpt. 69(298):1-21. Aug. 1950. 

Northern Ireland. Ministry of Agriculture. The suppression of 

weeds. North. Ireland. Min. Agr. Mon. Rpt. 25:334-337. (To be cont.) 

Mar. 1951. 

. Pest Control. Pest control; farmers’ handbook. Northampton, 

Eng., 99 p. 1950. Weeds, insects, and diseases. 

. Purple thorn apple and hairy or recurved thorn apple. Qd 

Agric. Jour. 71:217-220. 1950. 

. Stinging nettles. Adv. Leafl. N.A.A.A., Ministry of Agr., London, 

47:1-4. 1950. 

Washington. State College. Extension Serv. Research in agrono- 

my. Wash. State Col. Ext. Mimeog. 975, 2 p. Mar. 1951. 

. Washington. State College. Extension Serv. Weed Control in 

Washington. Wash. State Col. Ext. Mimeog. 1004, 7 p. 1951? 

Western Canadian Weed Control Conference. Proceedings and 

abstracts, MacDonald Hotel, Edmonton, Alberta, November 15th, 16th 

and 17th, 1949. n.p., 1949. 195 p. 

Western Canadian Weed Control Conference. Proceedings and 

abstracts of the fourth conference, Regina, Saskatchewan, November 21, 

22nd, 1950. Saskatchewan, 1950. 177 p. 

Weed Bibliography issued. Agr. Chems. 6(6):93. June 1951. 

Weed killer. Chem. Week 69(5):27. Aug. 4, 1951. 

. Weeds — white man’s footprint. Market Growers Jour. 80(6):25. 

June 1951. 

9th Entoma to appear soon. Agr. Chems. 6(2):111. 1951. 

ARSENAULT, L. Nos amies, les mauvaises herbes. Foyer Rur. Montreal, 
10(6):10, 20. Mar. 1951. 


. Batcom, Rosert B. Weeds — Water robbers. Jour. Soil & Water Conserv. 


5(4):165-168, 1950. 


. Batt, Wacter S. Weed control. $list Ann. Rpt. State of Calif. 39(4):257- 


267. Dec. 1950. 

Barrons, K. C. Vegetation control on non-agricultural land. In Skoog. 
F., ed. Plant growth substances, p. 187-193. Madison, U. Wis. Press, 
1951. 


. Betton, M. J. Cultivation and chemicals needed for weed control. Oreg. 


Farmer 74:235, 271. Apr. 5, 1951. 


. Broom, A. Declare war on weeds. Nurseryman & Seedsman 112:674-675. 


Mar. I, 1951. 


. Burr, Richarp D. Uncommon occurrence in buffalograss. Jour. Range 


Mgmt. 4(4):267-269. July 1951. 


. Carstens, M. W., and Emme, P. M. Washington weed and insect control. 


West. Canner & Packer 43(5):45-47. May 1, 1951. 


. CHaucuie, B. A. Bermuda grass (Hariali), Cynodon dactylon. Poona Agr. 


Coll. Mag. 41:169-179. 1950. 
Cotta, A. Weeds. (In Italian.) Schweiz. Z. f. Forstw. 102:221-227. Apr. 
1951. German summary. 


. Craic, H. A. Weed work in Manitoba. West. Canad. Weed Control Conf. 


Proc. 4:157-158. Apr. 1951. 


. Henry T., Bessey, Ernest A., Mercere, Ciive R., Gricssy, Bu- 


FrorD H. Some important Michigan weeds. Mich. Agr. Exp. Sta. Special 
Bulletin 304. May 1951. 
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Davet, H. G. Research in agricultural problems. Fmg. So. Afr. 25:471- 
477. 1950. 

Dayton, W. A. Glossary of botanical terms commonly used in range re- 
search. Misc. Pub. No. 110. Forest Service, USDA. 1950. 

Downinc, G. R. The bird’s nest plant. Nat. Mag. 44:148. Mar. 1951. 
Wild carrots. 

pu Torr, R. Direction od ge in connection with weed control. Farm- 
ing in S. Africa 25:107-108. 1950. 

EASTERBROOK, B. Hormone weed killers and their uses. Qd. Agr. Jour. 70: 
262-273. 1950. 


. Exretr, W. Farmer’s views on chemical weed control. West. Canad. Weed 


Control Conf. Proc. 3:135-137. Nov. 30, 1949. 

Fenton, E. W. The bracken menace is growing. Health & Soil 1951:27- 
28. Spring 1951. 

Fruit, A. A. M. Weed control. (In Dutch.) Zeeuwsch Landbbl. 39(2069): 
34. May 5, 1951. 

Frasex, D. D. Merchandising of herbicides. West. Canad. Weed Control 
Conf. Proc. 4:117-120. Apr. 1951. 

Fraser, G. R. Weed work in Saskatchewan. West. Canad. Weed Control 
Conf. Proc. 4:155-156. Apr. 1951. 

Frear, D. E. H., ed. Pesticide handbook. State College, Pa., 1951. 158 p. 

Freep, V. H., and PENDLETON, R. A. Weed control studies on sugar beets. 
Amer. Soc. Sugar Beet Technol. Proc. 6:459-462. 1950. 


. Gattetti, A. C. Weeds. (In Italian.) Terra (Firenze) 62(20):3. May 20, 


1951. 
GARJEANNE, A. J. M. Galinsoga (parviflora). (In Dutch). Levende Nat. 


54:7-14. Jan. 1951. 


. Govinnu, H.C. Study of weeds on our farm lands. Mysore Agr. J. 26:54- 


56. Jan. 1951. 

GuNDERSON, H., and Sytwester, E. P. Spraying grows up. Iowa. State Col. 
Agr. Ext. Iowa Farm Sci. 5:190-192. June 1951. Chemical control of 
weeds and insect pests. 


. Hotmes, E. Modern methods of weed control. Roy. Hort. Soc. J. 76:207- 


216. June 1951. 


. Hopkins, E.S. Progress in weed control. Fourth meeting, Eastern Section 


National Weed Committee Proc. 4:1-7. 1951. 
Hucues, H. D., HEATH, M. E., and Metcatre, D. S., eds. Forages; the science 
of grassland agriculture. Ames, Iowa State Col. Press, 1951. 724 p. 


. Huppert, V. Neuzeitliche unkrautbekampfung mit wuchsstoffen. Neue 


Mitt. f. die Landwirt. 6:216-217. Apr. 7, 1951. 


. Jounson, H. P. H. Some new ideas for weed control. Amer. Soc. Sugar 


Beet Technol. Proc. 6:473-475. 1950. 

KENNEDY, Frep H. Range fifth-columnists. Jour. Range Mgmt. 4(4):219- 
222. July 1951. 

Kircuer, W. H. Weed warfare in '51; helpmates of 2,4-D now make chemi- 
cal weed control even more effective. Farmer (St. Paul) Gen. Ed. 69(8): 
9, 25. Apr. 21, 1951. 

KINGMAN, G. C. Kill weeds with chemicals instead of plows. Prog. Farm- 
er, Carolinas-Va. Ed. 66(5):16. May 1951. 

Know es, G. The Eastern Weed Control Conference. West. Canad. Weed 
Control Conf. Proc. 3:131-134. Nov. 30, 1949. 


. Leenpers, B., and Terpstra, P. Weed control in past, present, and future. 


(In Dutch). Nieuwe Veldbode 17:388-389. Mar. 8, 1951. 

Leccett, H. W. Combining cultural and chemical weed control practices. 
West. Canad. Weed Control Conf. Proc. 3:148-150. Nov. 30, 1949. 

Linc, L. Weed control by growth-regulating substances. Food and Agr. 
Organ. United Nations. FAO Agr. Studies 13, 36 p. Jan. 1951. 


- Lippert, Rosert D., and Hopkins, Harotp H. Study of viable seeds in vari- 


ous habitats in mixed prairie. Trans. Kansas Acad. Sci. 53(3):355-364. 
1950. 


. MARSCHALL, W. I. Agency-farmer cooperation needed in mesquite eradica- 


tion work. West Tex. Today 32:13. Mar. 1951. 
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59. 


88. 
89. 


Meapiy, G. R. W. Prickly pear (Opuntia sp.). Austral. Dairy Rev. 19(2):14. 
Feb. 1, 1951. 

Miece, E. A propos du desherbage selectif. Inform. Marocaine 527:1, 3. 
Feb. 17, 1951. 


. Morais, A. De M. The use of 2,4-D as selective herbicide in Coffea arabica 


and Theobroma cacao plantations. (In Portuguese.) Agros. (Lisboa) 34: 
85-88. Jan./Feb. 1951. 


. Nytunp, R. E. Weed control. Minn. Hort. 79:44-45. Mar. 1951. 
. Pescotr, E. E. The menace of the mesquite. Westralian Farmers Co-op. 


Gaz. 20:191-192. Mar. 1951. 
Petersen, H. I. The Danish Institute for Weed Research 1949. (In Dan- 
ish.) Tidsskr. f. Planteavl 54:336-342. 1951. English summary. 


. PremetseL, Rosert L., et al. Weeds, insects, plant diseases, and dust storms. 


Sci. Agr. 73(2):124-128. Aug. 1951. 

Piatt, R. Wonder weeds. Camp Fire Girl 30(8):10. Apr. 1951. 

PotetarF, N. Progres recents dans la lutte chimique contre les mauvaises 
herbes. Tunisie Agr. 52:31-40. Ref. Feb. 1951. 

PutNaM, N. F. Weed work in British Columbia. West. Canad. Weed 
Control Conf. Proc. 4:148-152. Apr. 1951. 


. RapeMacuer, B. Der derzeitige stand der ne uber die anwendung 


von wuchsstoffen als herbizide. Biol. Zentanst. Land- u. Forstwirt. 


Mitt. 70:33-36. Feb. 1951. 


. Rajapakse, G. Illuk, the destroyer. Ceylon Coconut Q. 1(3):7-10. July/ 


Sept. 1950. A noxious grass similar to Imperata cylindrica. 


. Ranpatit, C. G. The occurrence of red rice in California seed rice. Rice 


J. 54(2):23. Feb. 1951. 
Reap, H. New weed threatens Cornbelt. Successful Farming 49(6):94, 
96-97. June 1951. 


. Riptey, P.O. Weed control in Britain and Western Europe. West. Canad. 


Weed Control Conf. Proc. 3:124-130. Nov. 30, 1949. 


. Ryker, T. C. Stop, thief! Rangeland villains — weeds, brush — are picking 


stockmen’s pockets. South. Seedsman 14(3):20, 73, 76, 79. Mar. 1951. 


. SALTER, R. M. Fantastic progress made in weed control study. (Con- 


densed). West. Grower & Shipper 22(8):17, 37, 41-44. July 1951. 
. 50 years of plant science. BPISAE Research Activities, 16 pp. 
July 1951. 


. Scumitr, N. Kampf dem unkraut! Landwirt. Wchnbl. f. Westfalen u. 


Lippe 108A:356. Mar. 8, 1951. 


. Scunirzer, A. Kampf dem unkraut. Allgauer Bauernbl. 19:137-138. Mar. 


15, 1951. 

Sure, F. W., and Scotr, W. O. Giant foxtail (Setaria faberii) new Corn- 
belt weed menace. Crops & Soils 3(7):22-23. Apr./May 1951. 

SmitH, W. W. The use of chemicals in weed control. N. H. Hort. Soc. J. 
14:120-124. 1951. 


. Srertinc, G. R. Weed work in Alberta. West. Canad. Weed Control Conf. 


Proc. 4:152-154. Apr. 1951. 

Sweet, R. D. The war against weeds. Lamp 33:21-23. Mar. 1951. Pe- 
troleum as a weedicide. 

Tempany, H. A. Imperata grass a major menace in the wet Tropics. 
World Crops 3:143-146. Apr. 1951. 


. Tmemans, E. La lutte chimique contre les mauvaises berbes. Parasitica 


6:63-74. 1950. 


. Van GeLuwe, J. Killing weeds the easy way. Amer. Agr. 148:216. Apr. 


7, 1951. Chemical weed control. 
ViomeE, T. Our most important weapon in the fight against weeds. (In 
Norwegian.) Norsk Landbr. 17:227-232. (Concl.) June 8, 1951. 


. Warpen, R. L. Montana ranks first in chemical control of weeds. Mont. 


Farmer-Stockman 38(15):8, 35. Apr. 1, 1951. 

Werry, F. E. A farmer appraises 2,4-D. West. Canad. Weed Control Conf. 
Proc. 4:123-128. Apr. 1951. 

Wiepe, W. (Weed control with growth substances.) Z. PfiErnabr. Dung. 
50:175-186. 1950. 
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Witson, A. M. The third Western Weed Conference. West. Canad. Weed 
Control Conf. Proc. 3:4-5. Nov. 30, 1949. 


. Wotcotr, A. Weed control is a necessary investment. Farmers Union 


Herald 25(7):12. Apr. 9, 1951. 

Wo re, H., and Over_anp, A. Tansy Ragwort (Senecio jacobaea), a grow- 
ing menace in Washington. Wash. State Col. Ext. Mimeog. 958, 3 p. 
Mar. 1951. 

Woon, H. E., and others. Steps toward effective weed control. Manitoba. 
—_— Agr. & Immigr. P. 238, 15 p. Feb. 1951. P. J. Olson, G. L. Shanks, 
and H. A. Craig, joint authors. 

Woop, H. E. “Selling” chemical weed control. West. Canad. Weed Con- 
trol Conf. Proc. 4:120-123. Apr. 1951. 

, and Brice, G. The farmers’ opinion of 2,4—-D. West. Canad. 
Weed Control Conf. Proc. 3:137-139. Nov. 30, 1949. 

Wootro.k, E. T. No-Ho: a revolutionary stride forward. Cotton Trade 
J. Internatl. Ed. 31(10):227-228. Mar. 9, 1951. Cotton weed control. 
Wricut, Cart. Menacing mesquite. Am. Forests 57(1):10-12, 37. Jan. 

1951. 


. Wricut, C. C. The mesquite tree: mainly personal. Prog. Farmer, Tex. 


Ed. 66(4):120-121. Apr. 1951. 

Yeates, J.S. Farm trees and weeds. Massey Agr. Col. Dairyfarming Annu. 
$:93-95, 97-100. Nov. 1950. Planting for weed control. 

ZAHNLEY, J. W., and WoersTteMeEYER, V. W. Controlling weeds in Kansas 
with 2,4—D and other chemicals. Kans. State Bd. Agr. Rpt. 69(298):22-32. 
Aug. 1950. 


II. BoTANy OF WEEDS 
Classification and Identification 


1. BackeBerG, C. Some results of twenty years of cactus research. III. An 
annotated list of my new genera, species, varieties and combinations. Cac- 
tus & Succulent J. 23:45-52. Mar./Apr. 1951. 

2. Barttett, H.H. Fernald as a reviser of Gray’s manual. Rhodora 53:44-55. 
Feb. 1951. 

8. Berc, L. S. On botanical nomenclature and on the concept of a species 
among botanists. (In Russian.) Priroda 39(9):30-33. Sept. 1950. 

4. Cayouette, R. Euphorbia esula L. dans le Quebec. Rev. d'Oka 25:36-38. 
Mar./Apr. 1951. 

5. Darepr, H. P. Neue nomenklatur-bestimmungen; bericht vom 7. Interna- 
tionalen Botaniker-Kongress, Sektion Nomenklatur in Stockholm im Juli 
1950. Gartnermeister 54:1-3. Jan. 5, 1951. 

6. Downinc,G. R. A mullein “mystery”. Nat. a. 44:376. Aug./Sept. 1951. 

7. Epwin, G. A quicker more satisfactory method for soaking and re-pressing 
dried plant specimens. Rhodora 53:113-114. Apr. 1951. 

8. Eptinc, C. Supplementary notes on American Labiatae—V. Brittonia 7: 
129-142. Jan. 31, 1951. 

9. Everist, S. L. Hoary cress (Lepidium draba) declared a noxious weed. 
Queensland Agr. J. 72:19-21. Jan. 1, 1951. 

10. . Hoary cress declared a noxious weed. Queensland Prod. 32(34): 
25. Feb. 21, 1951. 

11. EyNnpen, M. VAN Den. Sunflowers. (In Dutch). Nieuwe Veldbode 17:334- 
335. Feb. 15, 1951. Culture and use. 

12. Fiske, J. G. Plants called weeds. Gard. J. 1:108-110. July/Aug. 1951. 

13. Gates, R. R. The taxonomic units in relation to cytogenetics and gene 
ecology. Amer. Nat. 85:31-50. Ref. Jan./Feb. 1951. 

14. Hasran, R. Le pissenlit. Taraxacum officinale. B. Hort. (n.s.) 6:114. Apr. 
1, 1951. 

15. HENNEN, J. F. The sweet clovers (Melilotus) of Texas. Field & Lab. 19:87- 
89. Apr. 1951. 

16. Kummer, A. P. Weed seedlings. Chicago, U. Chicago Press, 1951. 

17. MaTHiAs, Micprep E., and Constance, LincoLn. Supplementary notes on 


South American Hydrocotyle. Bul. Torrey Bot. Club 78(4):300-309. July 
1951. 
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. Pont, R. W. The genus Setaria in Iowa. Iowa State Col. J. Sci. 25:501-508. 


. Rickert, H. W., et al. The conservation of species names. Bot. Notiser 2: 


. Scorr, W. O. Watch out for giant foxtail. Farm J. 75(8):40. Aug. 1951. 
. Trormova, A. N. Introduction of valuable wild-growing grasses for culti- 


. Turner, D. M. The identification of the grasses. Inst. Corn & Agr. Mer- 
. Voict, J. W. Additional collections of Andropogon elliottii Chapm. in south- 


. Warren, R., and Freep, V. Tansy ragwort, a poisonous weed. Oreg. State 


. ANDRIANI, M. J., and Virecer, J. Plant sociology. (In | | In Mulder 


. ALEKsANDROVA, V.D. On the content of the concept “polar desert” as a type 
. Atven, E. Some plants from Vistmanland. (In Swedish). Bot. Not. 4:466- 


. Anpersson, O. The Scanian sand vegetation—a survey. Bot. Notiser 2: 


. Beapte, N. C. W. The misuse of climate as an indicator of vegetation and 


. Bean, R. C., KNowtton, C. H., and Hut, A. F. Tenth report of the Com- 


. Bocner, T. W. Botanical investigations in southwest Greenland, 1946. Arec- 


. Casset, J. F. Remarks on ecological zonation of northern Colorado front 


. Cuicurtarva, A. A. Note on the Tertiary flora of Elgen River (in Srednikan 


Pactt, Ji. Concerning orthography of scientific names. Science 114(2951): 
63-65. July 20, 1951. 


Apr. 1951. 
PraAgcerR, R. L. Two puzzling horsetails. Irish Nat. J. 10:119-122. Jan. 
1951. Equisetum spp. 


828-347. 1950. 


vation. (In Russian). Jn U.SS.R. Ministerstvo sel’skogo khoziaistva. 
Travoseianie i semenovodstvo mnogoletnikh trav, p. 413-414. Moskva, 
Gos. Izd-vo Selkhoz Lit-ry, 1950. 


chants. J. 3:14-17. (Cont.) Spring 1951. 
ern Illinois. Rhodora 53:128-130. May 1951. 
Col. Ext. B. 717, 6p. May 1951. 


Ecological Investigations and Surveys 


Anonymous. Indiana plant distribution records, X. 1949. Ind. Acad. Sci. 
Proc. (1949)59:48-52. 1950. 

Noxious weed inventory — State of Oregon. Weeders Readers 24: 

7-8. May 1951. 

Oregon has some weeds. Weeders Readers 24:7. May 1951. 

Previously unreported plants from Minnesota. Rhodora 53(630): 

159-160. June 1951. 


G. J. A., ed. Handboek der geografie van Nederland, v. 2, p. 130-164. 
Ref. Zwolle, N. V. de Erven J. J. Tijl, 1951. 


of vegetation. (in Russian). Priroda 39(9):34-36. Ref. Sept. 1950. 
467. 1950. 


145-172. 1950. 

Batts, E. K. Spring in the Colorado desert: I-II. Gard. Chron. 129:140- 
141, 148-149. (Concl.) May 5-12, 1951. Vegetation. 

BAZILEVsSKAIA, N. A. Rhythm of development and acclimatization of herba- 
ceous plants. (In Russian). Akad. Nauk USSR. Inst. Lesa. Lab. Evoluits. 
Ekol. Rast. im. B. A. Kellera. Trudy 2:169-189. Ref. 1950. 


soils. Ecology 32:343-345. Apr. 1951. 


mittee on Plant Distribution. Rhodora 53:79-89. Mar. 1951. 
Beete, A. A. Cheatgrass brome (Bromus tectorum) on Wyoming rangeland. 
(Abs.) Colo.-Wyo. Acad. Sci. J. 4:54. Oct. 1950. 


tic 4:46-49. May 1951. 

BonaventurA, G. Distribution of Paspalum paspaloides and P. dilatatum. 
(In Italian). Nuovo Gior. Bot. Ital. (n.s.) 56:648-650. 1949. 

Born, D. G. Preliminary observations of the distribution patterns of Wyo- 
ming grasses. (Abs.) Colo.Wyo. Acad. Sci. J. 4:54. Oct. 1950. 

Braarup, T. Salinity as an ecological factor in marine phytoplankton. Phy- 
siol. Plant. 4:28-34. Ref. 1951. 


range and adjacent plains. (Abs.) Colo.-Wyo. Acad. Sci. J. 4:77. Oct. 
1950. 


District). (In Russian). Bot. Zhur. 35:655. Nov./Dec. 1950. 
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Craic, H. A. Federal-Provincial weed surveys in western Canada. West. 
Canad. Weed Control Conf. Proc. 4:144-148. Apr. 1951. 

21. DANsEREAU, P. Description and recording of vegetation upon a structural 
basis. Ecology 32:172-229. Ref. Apr. 1951. 

22. Dawson, G. W. P. A method for investigating the relationship between the 
distribution of individuals of different species in a plant community. 
Ecology 32:332-334. Apr. 1951. 

23. Decener, O. Kalalau valley, Island of Kauai, Hawaii. Gard. J. 1:3-4. 
Jan./Feb. 1951. Vegetation. 

24. Fassetr, NorMAN C. Callitriche in the New World. Rhodora 53(630):137- 
155. June 1951. 

25. Fuunt, L. H. Studies of freshwater red algae. Amer. J. Bot. 37:754—757. 
Nov. 1950. 

26. Fosperc, F. R. The American element in the Hawaiian flora. Pacific Sci. 
5:204-206. Apr. 1951. 

27. FRANKTON, C. Federal Provincial weed surveys. Fourth meeting, eastern 
section National Weed Committee Proc. 4:97-99. 1951. 

28. Fraser, G. R. Occurrence of weeds in western Canada. West. Canad. Weed 

29 

30 


3 


Control Conf. Proc. 3:5-8. Nov. 30, 1949. 

. Gist, E. S. Irish furze in Oregon. Nat. Mag. 44:130, 162. Mar. 1951. 

. Goopwin, H., Hernic, K. H., and JANsson, K. P. Check list of woody plants 
growing in the Connecticut Arboretum and guide to the Arboretum. 
Conn. Arboretum. B. 6, 32 p. Dec. 1950. 

$1. Harrincton, H. D., and Durrett, L. W. Colorado ferns and fern allies: 
Pteridophyta. Fort Collins, Colorado Agr. Res. Found. Colorado Agr. & 
Mech. Col., 1950. 96 p. 

Flora of Colorado. (Abs.) Colo.-Wyo. Acad. Sci. J. 4:52-53. Oct. 


1950. 

$3. Harris, G. A. St. Johnswort (Hypericum perforatum) on western ranges; 
a review of literature and bibliography. U. S. Forest Serv. North. Rocky 
Mountain Forest & Range Expt. Sta. Paper 26, 18 p. Feb. 1951. 

34. Harris, Ropert W. Use of aerial photographs and sub-sampling in range 
inventories. Jour. Range Mgmt. 4(4):270-278. July 1951. 

$5. Heci,G. Alpenflora; die verbreitetsten Alpenflanzen von Bayern, Osterreich 
und der Schweiz. Ed. 9, rev. by H. Merxmiiller. Munchen, Hanser, 1950. 
93 p. 

36. Hem. C. B., Jk. A comparison of the flora as a whole and the weed flora 
of Indiana as to polyploidy and growth habits. Ind. Acad. Sci. Proc. 
(1949)59:64-70. Ref. 1950. 

37. Henpricks, A. J. A contribution to some aspects of the autecology of Cana- 
= _—* (Cirsium arvense). (Abs.) Colo.-Wyo. Acad. Sci. J. 4:55. Oct. 
1950. 

$8. Hopkins, H. H. Ecology of the native vegetation of the loess hills in central 
Nebraska. Ecol. Monog. 21:125-147. Ref. Apr. 1951. 

$9. Horcnkiss, N. Range extensions of marsh and aquatic plants. 2. Rhodora 
53:91-93. Mar. 1951. 

40. Jones, J. R. E. An ecological study of the River Towy. J. Anim. Ecol. 20: 
68-86. Ref. May 1951. Includes aquatic insects and plants. 

41. Jorpat, Louis H. Plants from the vicinity of Fairbanks, Alaska. Rhodora 
53(630):156-159. June 1951. 

42. Kenc, Hsuan. New or critical Euphorbeaceae from eastern Asia. Jour. 
Washington Acad. Sci. 41(6):200-205. June 1951. 

48. Kerner, A. J., Rirrer VON MariLaun. The background of plant ecology. 
A translation from the German, by Henry S. Conard, Ames, Iowa State Col. 
Press, 1951. Translation of his Das Pflanzenleben der Donaulander. 238 p. 

44. Kucuier, A. W. The relation between classifying and mapping vegetation. 
Ecology 32:275-283. Ref. Apr. 1951. 

45. Linpsay, D. R. Biology of leafy and cypress spurge with notes on their 
distribution in eastern Canada. Fourth meeting, eastern section National 
Weed Committee Proc. 4:68-71. 1951. 

46. MeENTzeR, L. W. Studies on plant succession in true prairie. Nebr. U. Abs. 
Doct. Diss. 1950:32-36. 
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47. Orcuarp, H. E. Weeds of South Australia. Inkweed (Phytolacca octandra, 
L.). Jour. Dept. Agr. S. Aust. 53:449-450. 1950. 

48. PeLton, J. F. Outline for ecological life history studies in trees, shrubs, and 
stem succulents. Ecology 32:334-343. Ref. Apr. 1951. 

49. Pumps, E. P. The relationship of the temperate grass flora of South Africa. 
S. Afr. “— Sci. 46:197-198. 1950. 

50. Prarcer, R. L. Our changing flora. Irish Nat. J. 10:89-93. Oct. 1950. 

51. Prescott,G. W. Ecology of Panama Canal algae. Amer. Micros. Soc. Trans. 
70:1-24. Ref. Jan. 1951. 

52. Reep, C. F., and Reep, P. G. Host distribution of mistletoe (Phoradendron 
flavescens) in Kentucky. Castanea 16:7-15. Ref. Mar. 1951. 

53. Savissury, Epwarp. The West Australian flora. Science 168(4263):57-60. 

uly 14, 1951. 
54. snr Avsert C. The vegetation and flora of Fiji. Sci. Month. 73(1):3-15. 
uly 1951. 

55. Timken K.N. Ecological stages of development and forms of adaptation 
of some plant species. (In Russian). Akad. Nauk USSR. Inst. Lesa. Lab. 
Evoliuts. Ekol. Rast. im. B. A. Kellera. Trudy 2:48-75. Ref. 1950. 

56. Tomasetui, R. Application of the phytosociological method to evaluate the 
efficacy of herbicides. (In Italian). Humus 7(1):23-29. Jan. 1951. 

57. Voict, J. W. Stages in succession to true prairie as represented by Mid- 


ll. 
12. 


western pastures. Nebr. U. Abs. Doct. Diss. 1950:37—40. 
Warren, Rex, and Freep, Vinci. Tansy ragwort. Oreg. Ext. Ser. Bul. 717. 
May 1951. 


Physiological Investigations 


. ALEXANDER, J. T., and Cormany, C. E. Effects of growth-promoting sub- 


stances on sugar beets. Amer. Soc. Sugar Beet Technol. Proc. 6:390-392. 
1950. 

Asusy, W.C. Effects of certain acid growth-regulating substances and their 
corresponding aldehydes on the growth of roots. Bot. Gaz. 112:237-250. 
Ref. Mar. 1951. 

Bartow, H. W. B. Studies in abscission. 1. Factors affecting the inhibi- 
tion of abscission by synthetic growth-substances. Jour. Exp. Bot. 1:264- 
281. 1950. 

Barrons, K. C., and Hummer, R. W. Basic herbicidal studies with deriva- 
tives of TCA. Agr. Chem. 6(6):48-50, 113, 115, 117, 119, 121. June 1951. 

Beat, J. M. Histological responses to growth-regulating substances. In 
Skoog, F., ed. Plant growth substances, p. 155-166. Ref. Madison, U. 
Wis. Press, 1951. 

Ber, A., and Moskwa, Z. The influence of organic solvents on the growth 
of plants. Experientia 7:136-187. Apr. 15, 1951. 

BLACKMAN, G. E., TEMPLEMAN, W. G., and Hatuiay, D. J. Herbicides and 
selective phytotoxicity. Annual Rev. of Plant Physiology 2:199-230. 
1951. 

, and Witson, G. L. Physiological and ecological studies in the 
analysis of plant environment. VI. Ann. Bot. 15(57):63-94. 1951. 

Bonner, J. The place of plant physiology in agricultural research. Sci. 
Mon. 72:400-402. June 1951. 

Branpes, E. W., and McGume, Ruta C. Auxin relations in cell growth and 
geotropic reaction of sugarcane. Amer. Jour. Bot. 38(5):381-389. May 
1951. 

Buttock, R. M. Hormone research at the tree fruit experiment station. 
Wash. State Hort. Assoc. Proc. 46:119-122. 1950. 

Burris, R. H. The study of — substances in plant metabolism. In 
Skoog, F., ed. Plant growth substances, p. 93-95. Madison, U. Wis. 
Press, 1951. 

Cartone, R. Effect of treatment with 2,4-dichlorophenoxyacetic acid and 
other growth substances on preharvest drop of apple and pear varieties. 
(In Italian). Riv. della Ortoflorofrutticolt. Ital. 35:57-65. Ref. Mar./ 
Apr. 1951. English summary. 


. Case, M. E., and Meyer, S. L. Physiological studies on mosses. IX. An 
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analysis of the spore germination pattern in Physcomitrium turbinatum. 
Bryologist 53:249-252. Dec. 1950. 

15. CHampacnat, P. Correlations d'inhibition chez les plantes. Ann. Biol. 
54:763-781. Ref. Dec. 1950. Includes discussion. 

16. CHristiANseN, G. S. The metabolism of stem tissue during growth and its 
inhibition. V. Nature and significance of the exudate. Arch. Biochem. 
29:354-368. 1950. 

17. Cuuss, W. O. The effect of chemicals on flax. West. Canad. Weed Con- 
trol Conf. Proc. 4:26-33. Apr. 1951. Includes abstracts from other 
workers. 

18. Corns, W. G. Factors affecting plant response to 2,4-D. West. Canad. 
Weed Control Conf. Proc. 3:8-12. Nov. 30, 1949. 

19. How herbicidal chemicals act that way. West. Canad. Weed 
Control Conf. Proc. 4:111-114. Apr. 1951. 

20. CoupLanp, R. T., and ALex, j: F. Root studies of perennial weeds. West. 
Canad. Weed Control Conf. Proc. 4:128-131. Ref. Apr. 1951. 

21. Crarts, A. S. Movement of assimilates, viruses, growth regulators, and 


27. 


28. 


33. 


35. 


37. 


chemical indicators in plants. Bot. Review 17(4):203-284. April 1951. 


. Currier, H. B., Day, B. E., and Crarts, A. S. Some effects of maleic hydra- 


zide on plants. Bot. Gaz. 112:272-280. Ref. Mar. 1951. 


. Dattyn, S. L., and Sweet, R. D. Theories on the herbicidal action of pe- 


troleum hydrocarbons. Proc. Amer. Soc. Hort. Sci. 57:347-354. 1951. 


- Davinson, J.G. The effect of chemicals on oats. West. Canad. Weed Con- 


trol Conf. Proc. 4:11-18. Apr. 1951. Includes abstracts from other 
workers. 


. DeRopp, R. S. Experimental induction and inhibition of overgrowths in 


lants. In Skoog, F., ed. Plant growth substances, p. 381-390. Ref. 
adison, U. Wis. Press, 1951. 

Doxey, D. The effects of iso-propyl phenyl carbamate (I.P.P.C.), 4—chloro 
2-methyl phenoxyacetic acid (MCPA, “methoxone”) and gamma benzene 
hexachloride on mitosis. Internat]. Cong. Crop Protect. Abs. Commun. 
2:36-37. 1949. 

, and Ruopes, A. The effects of the gamma isomer of benzene hexa- 
chloride (hexachlorocyclohexane) on plant growth and on mitosis. Ann. 
of Bot. 15(57):47-52. Jan. 1951. 

Dunnam, R. S. Differential responses in crop plants. Jn Skoog, F., ed. 
Plant growth substances, p. 195-206. Ref. Madison, U. Wis. Press, 1951. 
Selective action of 2,4—D. 

Dunn, S. Hormones: their place in plant development. N. H. Hort. Soc. 
J. 14:45-49. 1951. 

Erickson, L. C. Overtreatment with 2,4-D. Citrus leaves 31(4):14. Apr. 
1951. Also in Calif. Citrog. 36:268. May 1951. 


. Foster, J. R. The effect of chemicals on barley. West. Canad. Weed Con- 


trol nf. Proc. 4:19-26. Apr. 1951. Includes abstracts from other 
workers. 

Gaston, ArTHuR W., and Baker, RosamMonp S. Studies on the physiology 
of light action. IV. Light enhancement of auxin-induced growth. 
Plant Phys. 26(2):311-317. Apr. 1951. 

Hatt, W. C. The effect of sucrose and maleic hydrazide on the chemical 
defoliation and inhibition of second growth of cotton. Tex. Agr. Expt. 
Sta. Prog. Rpt. 1356, 3 p. Apr. 7, 1951. 

Hamner, C. L., and Tukey, H. B. Chlorophyll inhibition and herbicidal 
action of 3-(alpha-iminoethyl) 5-methyl tetronic acid. Bot. Gaz. 112: 
525-528. Ref. June 1951. 

HE son, V. A., and MINsHALL, W. H. Further information concerning the 
use of herbicidal oils on the physiology of certain plants. Fourth meet- 
ing, eastern section Nat. Weed Com. Proc. 4:100-101. 1951. 

Hey, G. L., and Hore, P. P. A new theory of the action of plant hormones. 
Grower (London) 35(2):68-69. 1951. 

Hrrcucock, A. E., and ZIMMERMAN, P. W. A quantitative method of meas- 
uring response of plants to growth regulators. Boyce Thompson Inst. 
Contrib. 16:225-248. Ref. Jan./Mar. 1951. 
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42. 


43. 


54. 


55. 


58. 


59. 


. Horkesvic, O. A. Effects of 2,4-D on sugar beets. Amer. Soc. Sugar Beet 


Technol. Proc. 6:456-458. 1950. 


. Horrey, R. W., et al. Fate of radio active 2,4-dichlorophenoxyacetic acid 


(2,4-D) in bean plants. Arch. Biochem. 27:143-151. 1950. 


. HosHaw, R. W. Effects of various concentrations of 2,4—-D on corn seed- 


lings. (Abs.) Ind. Acad. Sci. Proc. (1949)59:44. 1950. 


. Jacoss, W. P. Auxin relationships in an intercalary meristem: Further 


studies on the gynophore of Arachis hypogaea. Amer. Jour. Bot. 38(4): 
307-310. Apr. 1951. 

Jovey, L. E., and Hesse, C. O. Effect of methyl bromide fumigation on 
flower opening and pollen viability of nectarine. Amer. Soc. Hort. Sci. 
Proc. 56:231-233. Dec. 1950. 

Kainpt, K. (The mode of action of growth-promoting and growth-inhibit- 
ing substances. II. A statistical interpretation of the action of growth- 
promoting and growth-inhibiting substances.) (English and French sum- 
maries.) Biochem. biophys. Acta 6:395-405. 1951. 

Keener, P. D. Mycoflora of buds. II. Results of histological studies of 
non-irradiated buds of certain woody plants. Amer. J. Bot. 38:105-110. 
Ref. Feb. 1951. 

Ketty, S., and Avery, G. S., Jr. The age of pea tissue and other factors 
influencing the respiratory response to 2,4—dichlorophenoxyacetic acid and 
dinitro compounds. Amer. J. Bot. 38:1-5. Ref. Jan. 1951. 

, and Bamty, N. A. The uptake of radioactive iodine by Ascophyl- 

lum. Biol. B. 100:188-190. June 1951. 


. Kennepy, E. J., and Smrrn, Ora. Response of the potato to field applica- 


tion of maleic hydrazide. Amer. Pot. Jour. Vol. 28(9):701-712. Sept. 
1951. 


. Kirov, K. Contribution a l’etude du regime des temperatures annuelles en 


Bulgarie et leur influence sur la vegetation. (In Bulgarian). Bulgaria. 
Min. na Zemedel. i Gorite. Nauch.-Izsled. Inst. Spis. 18(1):1-30. Ref. 
1950. French summary. 

KOHLERMANN, L. Versuchsweise erprobung des pflanzenwuchsstoffes ertra- 
gin in bayerischen forstamtern in der vegetationszeit 1950. Allg. Forstz. 
6:93-95. Feb. 28, 1951. 

Lecat, P. La question des hormones vegetales, leurs applications en agri- 
culture. Agr. Prat. 115:185-188. Apr. 1951. 


. Leccert, H. W. The effect of chemicals on legumes. West. Canad. Weed 


Control Conf. Proc. 4:34-44. Apr. 1951. Includes abstracts from other 
workers. 

Leorotp, A. C., and Krein, W. H. Maleic hydrazide as an antiauxin in 
plants. Science 114(2949):9-10. July 6, 1951. 


. Levine, M. Response of fibrous roots of sunflower and tobacco tissue cul- 


tures to plant growth substances. Bot. Gaz. 112:281-289. Ref. Mar. 
1951. 


The effect of growth substances and chemical carcinogens on fib- 
rous roots of carrot tissue grown in vitro. Amer. J. Bot. 38:132-138. Feb. 
1951. 

Link, G. K. K., and Krein, R. M. Inhibitory and stimulatory effects of in- 
doleacetic acid on development of the bean hypocotyl. Bot. Gaz. 112: 
400-417. Ref. June 1951. 


. Linser, H. (The mode of action of growth-promoting and growth-inhibit- 


ing substances. I. The action of mixtures of indole—3-acetic acid and 

eosin and of plant growth-promoting and growth-inhibiting substances 

on Avena coleoptiles. Biochem. biophys. Acta 6:384-394. 1951. 

, and Kainpt, K. The mode of action of growth substances and 
growth inhibitors. Science 114(2951):69-70. July 20, 1951. 

LuckwiLL, L. C. The effect of growth substances applied at full bloom on 
fruit set and fruit drop in the apple. Internatl. Cong. Crop Protect. Abs. 
Commun. 2:84. 1949. 

Lunpecorpu, H. The effect of indol acetic acid on the bleeding of wheat 
roots. Arkiv. f. Bot. (n.s.) 1:295-299. Ref. 1950. 
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. The influence of auxin anions on the growth of wheat roots. 
Arkiv. f. Bot. (n.s.) 1:289-293. Ref. 1950. 

MacFarane, E. W. E. Bioassay of growth-arresting substances penetrating 
Allium roots. (Abs.) Genet. Soc. Amer. Rec. 19:112. 1950. 

, MESSING, Sister, A. M., and RyAn, Sister M. H. Effects of water 

source on toxicity of mercurial poisons. I. Standardization of proce- 

dure in tests using Allium roots. J. Hered. 42:95-99. Mar./Apr. 1951. 


. Marsnatt, E. R., and Smiru, O. Maleic hydrazide as a sprout inhibitor for 


potatoes. Bot. Gaz. 112:329-330. Mar. 1951. 
Mascre, M., and Devsson, G. Antimitoxid action of sodium p-amino-sali- 
cylate on the meristems of Allium cepa. C.R. Acad. Sci. Paris 230:1970—- 


1972. 1950. 


- McIitratu, W. J. Effect of methoxone on young cotton plants. Cotton 


Gin & Oil Mill Press 52(14):45. July 7, 1951. 

. Response of the cotton plant to maleic hydrazide. Amer. J. Bot. 

37:816-819. Dec. 1950. 

Excite, D. R., and Duntap, A. A. Persistence of 2,4—D stimulus in 
cotton plants with reference to its transmission to the seed. Bot. Gaz. 
112(4):511-518. June 1951. 

Mer, C. L. A critical study of the auxin theory of growth regulation in 
the mesocotyl of Avena sativa. Ann. Bot. (n.s.) 15:179-207. Ref. Apr. 


1951. 


. Mitter, Cartos O., and Meyer, Bernarp S. Expansion of Chenopodium 


album leaf disks as affected by coumarin. Pl. Phys. 26(3):631-634. July 
1951. 


. MINsHALL, W. H. Recent developments on the physiology of herbicidal 


action with 2,4—-D and maleic hydrazide. Fourth meeting, eastern section 
National Weed Com. Proc. 4:112-113. 1951. 


- Mrtcuett, J. W. Translocation of growth-regulating substances and their 


effect on tissue composition. Jn Skoog, F., ed. Plant growth substances, 
p. 141-153. Ref. Madison, U. Wis. Press, 1951. 


. MULLISON, WENDELL, R. The tomato as a test plant for growth regulators. 


Bot. Gaz. 112(4):521-524. June 1951. 

Murakisui, H., and Henoprix, J. W. The effect of growth substances and 
fungicides on the rooting and survival of carnation cuttings grown in 
naturally infested soil. Amer. Soc. Hort. Sci. Proc. 56:485-490. Ref. 


Dec. 1950. 


. Newson, R. T. Effect of some growth-regulating substances on sugar beet 


development. Amer. Soc. Sugar Beet Technol. Proc. 6:396-400. 1950. 


. Orson, P. J. The effect of chemicals on wheat. West. Canad. Weed 


Control Conf. Proc. 4:1-11. Apr. 1951. Includes abstracts from other 
workers. 

Ossorne, D. J.,and Wain, R. L. The effect of substitution in the side chain 
of certain aryloxyacetic acids on growth-regulating activity. Internat. 
Cong. Crop Protect. Abs. Commun. 2:20. 1949. 


. OVERLAND, ALVIN, and RasMussEN, LoweLt W. Some effects of 2,4—D for- 


mulations in herbicidal concentrations on wheat and barley. Agron. 
Jour. 43(7):321-324. July 1951. 


. Payne, MERLE G., Futts, Jess L., and Hay, Rutu J. Free amino acids in 


potato tubers altered by 2,4-D treatment of plants. Science 114(2956): 
204-205. Aug. 24, 1951. 

Pearsatt, W.H. The effects of pH in natural soils. Chemistry & Indus. 24: 
461. June 16, 1951. 

Rakitin, IU. V., and Kritskata, L. M. Retardation of bud burst in fruit 
trees with the aid of chemical preparations. (In Russian.) Akad. Nauk 
USSR. Dok. 76:295-297. Jan. 11, 1951. Spraying with potassium salt of 
alpha naphthalene acetic acid in 2,4-dichlorophenoxyacetic acid. 


. RANJAN, S., and Kaur, R. Studies on hormones. I. Effect of hormone 


injections of the spikes of wheat on the metabolic activities of the leaves. 
Indian Acad. Sci. Proc. Sect. B 33:221-230. Apr. 1951. 

Roserts, A. N., and Hansen, E. Effects of 2,4,5-T sprays on color develop- 
ment and ripening of apples, peaches and pears. Wash. State Hort. 
Assoc. Proc. 46: 191-193. 1950. 
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83. 


. Effects of 2,4,5-T sprays on color development and ripening of 
apples, peaches and pears. Oreg. State Hort. Soc. Proc. 65:43-44. 1950. 


84. Roserts, Lorin W. Survey of factors responsible for reduction of 2,3,5- 


85. 
. ScHanze. Erfahrungen mit wuchsstoffen. Feinbau 6:107. Mar. 4, 1951. 


chloride in plant meristems. Science 113(2946):692- 

693. June 15, 1951. 

Roserts, R.H. Induction and blossoming of Xanthium. Science 113(2947): 
726-728. June 22, 1951. 


In grape culture. 


. Sercrev, L. I. Theory of phasic development — fundamental law of plant 


physiology. (In Russian.) Uspekhi Sovrem. Biol. 30:357-371. Ref. Nov./ 
Dec. 1950. 


. Suoyt, K., Appicott, F. T., and Swets, W. A. Auxin in relation to leaf blade 


abscission. Plant Physiol. 26:189-191. Jan. 1951. 


. Sincn, S. N. Effect of some hormones on the rootage of Psidium gaujava 


L. Sci. & Cult. 16:198-202. Nov. 1950. 

Sxooc, F., and Tsu1, C. Growth substances and the formation of buds in 
plant tissues. Jn Skoog, F., ed. Plant growth substances, p. 263-285. 
Ref. Madison, U. Wis. Press, 1951. 


. SxriprrsyNa, N. E. Effect of acid on tomatoes 


during variations of mineral nutrition. (In Russian.) Akad. Nauk USSR. 


Dok. 75:457-460. Nov. 21, 1950. 


. Srivastava, T. N. Studies of the differential toxicity of herbicides to tree 


species. Indian Forester 77:109-117. Feb. 1951. 


. Stewart, W. S., et al. Growth regulators. Effects of 2,4—D investigated in 


studies on Washington navels. Calif. Agr. 5(8):4. August 1951. 


. Swanson, C. P., and GoopncaL, 8. H. The effect of metabolic inhibitors on 


the ultraviolet-induced mutation rate in Aspergillus terreus. (Abs.) Ge- 
net. Soc. Amer. Rec. 19:129-130. 1950. 


. Vetostra, H. On the relation structure/activity with plant growth regu- 


lators. Internatl. Cong. Crop. Protect. Abs. Commun. 2:18-19. 1949. 
Vyvyan, M. C. Use of growth regulators to control the shedding of fruits. 
Internatl. Cong. Crop Protec. Abs. Commun. 2:81-82. 1949. 


. Warn, R. L. Plant growth-regulating and systemic fungicidal activity: the 


aryloxyalkylcarboxylic acids. J. Sci. Food & Agr. 2:101-106. Ref. Mar. 
1951. 


. Wertraus, Rosert L., et al. A method of measurement of cell-elongation- 


promoting activity of plant growth-regulators. Amer. Jour. Bot. 38(6): 
435-440. June 1951. 

Witpe, M. H. Anatomical modifications of bean roots following treatment 
with 2,4-D. Amer. J. Bot. 38:79-91. Ref. Jan. 1951. 


. Woodhead, C. E., and Jacks, H. Effect of proprietary plant growth sub- 


stances on fruit seed and development of tomatoes. New Zealand Jour. 
Sci. and Tech. 32B(5):2-7. Mar. 1951. 


. Wort, D. J. The effect of some chemical growth regulators on the vitamin 


content of plants. West. Canad. Weed Control Conf. Proc. 4:45-46. Apr. 
1951. 


. ZIMMERMAN, P. W. Formative effects of hormone-like growth regulators. 


In Skoog, F., ed. Plant growth substances, p. 175-183. Ref. Madison, 
U. Wis. Press, 1951. 


Morphological and Anatomical Investigations 


AtLarp, H. A. The ratios of clockwise and counterclockwise spirality ob- 
served in the phyllotaxy of some wild plants. Castanea 16:1-6. Ref. 
Mar. 1951. 

Baitey, I. W. and Swamy, B. G. L. The conduplicate carpel of dicotyledons 
and its initial trends of specialization. Amer. Jour. Bot. 38(5):373-379. 
May 1951. 

Bracc, K. K. The effects of 2,4-D on the morphology and yield of potatoes. 
Fourth meeting, eastern section National Weed Com. Proc. 4:91-96. 1951. 

Bropiz, Harotp J. The splash-cup dispersal mechanism in plants. Canad. 
Jour. Bot. 29(3):224-234. June 1951. 


. 


i 


= 
a 
| 
87 
au 
90. 
96. 
97 
a 
100 
101 
2. 
4. 
ae 
a 


WEEDs 


10. 


Eames, ARTHUR J. A correlation of severity of 2,4-D injury with stage on- 
togeny in monocot stems. Science 114(2956):203. Aug. 24, 1951. 

Epwarps, M. G. Analysis of undried pyrethrum flowers. Pyrethrum Post 
2(2):2+4. Jan. 1951. 

Fagcri, K., and Text-book of modern pollen analysis. Copen- 
hagen, Munksgaard, 19 168 p 

KNoBLOcH, IRVING WILLIAM. he there vestigial structures in plants? 
Science 113(2938):465. Apr. 20, 1951. 


. Lerrorce, J. H. An analysis of floret fertility in Agropyron repens. Ind. 


Acad. Sci. Proc. (1949)59:75-79. 1950. 

Macrou, JosepH. Transformation du Poa annua L. en plante vivace a 
rhizomes. Bul. Soc. Bot. France 97(1):9-11. 1950. 

Paouis, D. De. Further information on the rhythm of growth of Rhamnus 
alaternus L. in 1949. (In Italian.) Nuovo Gior. Bot. Ital. (n.s.) 56:705- 
706. 1949. 

Potter, L. D. Comparative seedling characteristics of standard crested 
wheatgrass (Agropyron cristatum) and Russian wild-rye (Elymus junceus). 
Bot. Gaz. 112:349-365. Ref. June 1951. 

SANNIE, CHARLES. Composition of alga from Macrocystis pyifera of the Ker- 
guelen Isles. Compt. Rend 231:874-876. 1950. 

Smitu, E. C. Causes of uncertainty in the genus Salix. (Abs.) Colo-Wyo. 
Acad. Sci. J. 4:52. Oct. 1950. 

Stover, E. L. An introduction to the anatomy of seed plants. Boston, 
Heath, 1951. 274 p. 

STRUCKMEYER, B. E. Comparative effects of growth substances on stem anato- 
my. In Skoog, F., ed. Plant growth substances, p. 167-174. Madison, U. 
Wis. Press, 1951. 

Tuopay, D. The haustorial system of Viscum album. Jour. Exptl. Botany 
2(4):1-19. Feb. 1951. 


. Warre, P. R. Neoplastic growth in plants. Q. Rev. Biol. 26:1-16. Ref. 


Mar. 1951. Galls, tumors, teratomas. 


. WitiiaMs, W. T. Studies in stomatal behaviour. III. The sensitivity of 


stomata to mechanical shock. 2. True shock-phenomena and their impli- 
cations. J. Expt. Bot. 2(4):86-95. Ref. Feb. 1951. 


Weed Seed Investigations 


. Barton, L. V., and Horcnkiss, J. E. Germination of seeds of Eichhornia 


crassipes Solms. Boyce Thompson Inst. Contrib. 16:215-220. Jan./Mar. 
1951. 


. Beat, J. M. Negative results following exposure of several kinds of seeds to 


cosmic rays and other radiations of high altitudes. Bot. Gaz. 112(4):533- 
534. June 1951. 


. Bratr, Byron O. Mesquite seed and seedling response to 2,4—D and 2,4,5-T. 


Bot. Gaz. 112(4):518-521. June 1951. 

Cuouarb, P., and PoIGNANT, P. Recherches preliminaires sur la vernalisa- 
tion en presence d'inhibiteurs de germination et de respiration. Phytoma 
4(22):11-13. Jan. 1951. 


. Dartincton, H. T. The seventy-year period of Dr. Beal's seed viability 


experiment. Amer. Jour. Bot. 38(5):379-381. May 1951. 


. GAERTNER, E. E. Studies of seed germination, seed identification, and host 


relationships in dodders, Cuscuta spp. Cornell (N.Y.) Univ. Agr. Expt. 
Sta. Mem. 294. 56 pp. 1950. 


- Kovacevic, J. Mixtures of weed seeds in Bosnia flax seed and comparison 


with that of foreign origin. (In Croatian.) Biol. Inst. God. 2:61-65. 
Ref. 1949, pub. 1950. Russian summary. 

Lewis, N. G. Problem of irregular germination of weed seeds. West. 
Canad. Weed Control Conf. Proc. 3:163-166. Nov. 30, 1949. 


. McDonatp, B. K. Tillage practices for control of wild oats, tartary buck- 


wheat, and other weeds having delayed germination. West. Canad. Weed 
Control Conf. Proc. 3:167-171. Nov. 30, 1949. 
Mitner, M., Lee, M. R., and Katz, R. Radiography applied to grain and 
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18. 
19. 


17. 
18. 


seeds. (Abs.) Food Technol. 5(5, sup.):12. May 1951. For detection of 
insect infestation. 


Pautsen, Herowp A., Mortality of velvet mesquite seedlings. Jour. 
-2 


Range Mgmt. 3(4):281-286. 1950. 


. Sperry, O. E. The effects of 2,4-D on bitterweed seed. Tex. Livestock J. 


10(2):38-39. Feb. 15, 1951. 


. Stamper, E. R., and Cuitton, S. I. P. Seed treatment — Weed control. Sug- 
5, 


ar Bul. 29(22):372-875. Aug. 15, 1951. 


. Srorckecer, J. H. Killing weed seeds. Amer. Nurseryman 93(8):10. Apr. 


15, 1951. Pre-emergence treatment with methyl bromide. 


. Stone, E. C., and Junren, G. The effect of fire on the germination of the 


seed of Rhus ovata. Wats. Amer. Jour. Bot. 38(5):368-372. May 1951. 


. VaLLance, K. B. Studies on the germination of the seeds of Striga hermon- 


thica. Il. _ Exptl. Bot. 2(4):31-40. Feb. 1951. 
Studies on the germination of the seeds of Striga hermonthica. 

III. On the nature of pretreatment and after-ripening. Ann. of Bot. 
15(57):109-128. Jan. 1951. 

Wuirte, J. W. The disposal of weed seed screenings. Fourth meeting, east- 
ern section National Weed Com. Proc. 4:57-58. 1951. 

Witson, A. M. The prevalence of weed seeds in seed grain. West. Canad. 
Weed Control Conf. Proc. 3:154-156. Nov. 30, 1949. 


III. ConTROL 
Cultural 


. Anonymous. Briefs (2,4-D and cultivation). Rhode Island Quart. Review 


Res. 1(4):55. Spring 1951. 

. Cultivation is important in weed control. Calif. Citrograph 36(8): 

337. June 1951. 

. Geese for weed control in strawberry fields. Amer. Nurseryman 
94(4):40-41. Aug. 15, 1951. 

Mechanized land World Crops 3(6):232-233. 1951. 
Mechanising agriculture: flame cultivation. Agr. Econ. 2(3):7. Nov. 1950. 
ARNOLD, Kerrn, et al. Use of fire in land clearing. Calif. Agr. 5(6):13-15. 

June 1951. 

Use of fire in land clearing; controlled burns must be planned 
and organized to obtain effectiveness, safety and low cost. Calif. Agr. 
(Calif. Sta.) 5(5):11-12. (Cont.) May 1951. L. T. Burcham, R. L. Fenner, 
and R. F. Grah, joint authors. 

BLAIDsSELL, JAMES P. Effect of controlled burning on bitterbrush on the 
upper Snake River plains. Research paper No. 20, Intermountain Forest 
and Range Exp. Sta. 1950. 

Branpot. Weg mit den binsen! Landwirt. Wchnbl. £. Westfalen u. Lippe 
108A:823-824. May 31, 1951. 

CALDWELL, THOMAS, and PECHANEC, JosepH F. The brushland plow. Re- 
search note No. 64. Pacific Northwest Forest & Range Exp. Sta. 1950. 


. Friesen, H. A. Tillage and cropping methods for weed control. West. 


Canad. Weed Control Conf. Proc. 4:131-140. Apr. 1951. 


. Gooncuitp, N. E. Control of Lantana by cultural methods in the Mackay 


district. Queensland Prod. 32(34):4-5. Feb. 21, 1951. 


. Gotrwap, A. U 46 ist ein unkrautbekampfungsmittel und kein baumspritz- 


mittel. Obstbauversring. Mitt. 1950:69. June 1/15, 1950. 


. Hovpen, A. E. Indiana grower diversifies. Market Growers Jour. 80(8):10—- 


ll. Aug. 1951. 


. Humpnrey, R. R., and Everson, A. C. Effect of fire on a mixed grass-shrub 


range in southern Arizona. Jour. Range Mgmt. 4(4):264-266. July 1951. 


. Lanpon, L.B. Why cultivate? Uncultivated plants often don’t grow. Never- 


theless, farmers should be looking for still better weed control techniques 
— like mulching. Org. Farmer 2(9):38-41. Apr. 1951. 

Rayner, H. J. W. Using geese in strawberry production. Del. State Bd. 
Agr. B. 40(5):90-92. 1951. For crabgrass control. 
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the Tobacco Research Laboratory, Lancaster, Pennsylvania. Pa. Agr. 
Expt. Sta. Prog. Rpt. 48, 4 p. May 1951. 

19. Sexsmirn, J. J. Tillage for the eradication of deep-rooted perennials. West. 
Canad. Weed Control Conf. Proc. 3:150-154. Nov. 30, 1949. 

20. Stipuer, J. A., and Sitver, E. A. Are you designing and building the right 
kind of seedbed? Ohio Farmer 207(9):3, 22. May 5, 1951. Tillage in 
building a good corn seedbed. 

21. Snijpers, J. H. The importance of weeds to cultures. (In Dutch). Berg- 
cultures 20:175, 177, 179, 181, 183. May 16, 1951. 

22. TAveRNeETTI, J. R., and Ewinc, B. B. Progress of cotton mechanization in 
California Agricultural Engineering 32:489-492. 1951. 

23. Trump, F. Geese weed berries. Mich. Farmer 216:5, 25. July 7, 1951. 

24. Wotcotr, A. R. Bromegrass as an effective agent in quackgrass control. 
Mich. State Coll. Quart. Bul. 33(4):343-350. May 1951. 


Chemical 


Weeds in field crops 

1, ANonyMous. Caution with 2,4-D. Amer. Nurseryman 94(4):22-23. Aug. 
15, 1951. 

. Chemical defoliation of cotton. 1951 Defoliation Guides, The 
Steering Com. of The Beltwide Cotton Defoliation Conference. (Natl. 
Cotton Council, Memphis 1, Tenn.). 12 pp. 1951. 

AnonyMous. Chemical weed control in cotton. Tenn. Agr. Expt. Sta. Circ. 
of Inform. No. 87, 3 pp. Jan. 1951. 

. Hoe hangs in toolshed as chemicals weed cotton. Chem. Week 

69(7):32-33. Aug. 18, 1951. 

Pre-emergence spray. Soybean Digest 11(9):10. July 1951. 

. The control of weeds in peas with DNBP. The Ministry of Agri- 

culture and Fisheries Advisory Leaflet 376. Mar. 1951. 

. Weed control with 2,4-D may increase grain yields. Better Farm. 
Methods 23(7):52. July 1951. 

A.sert, W. B. Chemical weed control in corn and cotton by pre-emergence 
and post-emergence applications of herbicides. S.C. Agr. Expt. Sta. C. 80, 
16 p. Jan. 1951. 

9. ALFARcO-PoLaNco, S. Aplicacion de matamalezas en cereales menores. Agr. 

Trop. 7(3):15-16. Mar. 1951. 

10. Axtona, R. E., and Mentz, N. J. The control of weeds in maize with selec- 
tive plant-growth regulations; second report 1949-50 season. Empire J. 
Expt. Agr. 19(73):26-32. Jan. 1951. 

11. Bawpacci, E. Results of control of plants infesting rice and wheat in 1950. 
(In Italian.) B. dell’Agr. 85(6):1. Mar. 23, 1951. 

12. Barrons, K. C. Relative tolerance of crops to sodium TCA 90%. Down to 
Earth 6(4):8-9. Spring 1951. 

13. BLACKMAN, G. E., and Wooprorp, E. K. Chemical weed control. Yorkshire 
Agr. Soc. J. 102:38-43. 1951. 

14. Braszyk, P. Unkrautbekampfung in flachs. Nachrbl. des Deut. Pflanzen- 
schutzdienstes 2:140. Sept. 1950. 

15. BorpeLeau, R., and CorrEux, F. Progress report on the control of weeds in 
sugar beets. Fourth meeting, eastern section National Weed Com. Proc. 
4:24-29. 1951. 

Resultats d’experiences sur l’enraiement des mauvaises herbes dans 
les cultures de betteraves sucrieres. Rev. d’Oka 25:27-31. Mar./Apr. 
1951. 

17. Capocan, J. It affects your yield; weed control and early and careful singling. 
Beet Grower 5:53-56. Apr. 1951. 

18. Cannon, R. C. Chemical control of weeds in pineapples. Queensland Prod. 
$2(28):19-20. Jan. 10, 1951. 

19. Carper, A. C., and Hanson, A. A. Sweet clover and the grey-wood soils of 
the Peace River Region. (Includes weed control). Sci. Agr. 31(8):325-344. 
Aug. 1951. 

20. cain. K., and Dickson, G. K. Evaluation of 2,4—D ethyl ester in cereals, 
in Britain. Internatl. Cong. Crop Protect. Abs. Commun. 2:35-36. 1949. 
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21. 


CHABROLIN, C. Dix annees de recherches et d’essais sur le desherbage selectif 
des cereales. Position actuelle du probleme. Acad. d’Agr. de France. 
Compt. Rend. 37:219-222. 1951. Introduction by F. Boeuf. 


. CxHiaprecui, R. Chemical herbicides in rice fields with particular reference 


to Agroxone. (In Italian.) Risicoltura 38:263-266. Nov. 1950. 


. Cxouarp, P. Comment employer les “hormones” comme desherbants selec- 


tifs dans les cereales? Agr. Prat. 115:233-237. May 1951. 


. Deminc, G. W. Use of IPC (Isopropyl-N-phenyl-carbamate) for weed control 


in sugar beets. Amer. Soc. Sugar Beet Technol. Proc. 6:453-455. 1950. 
DescLaupe, G. Une question d’actualite; le desherbage chimique des cereales. 
Paysan Franc. 26(400):16, 20. Apr. 1951. 
ENGELMANN, H. Kampf gegen das unkraut im wintergetreide! Landwirt. 
Wchnbl. f. Westfalen u. Lippe 108A:361. Mar. 8, 1951. 


. Ferric, S. N. 1951 weed control in field crops. N. Y. Agr. Col. Cornell Ext. 


B. 821, 3 p. Feb. 1951. 

Friepericn, J. C. Pest control in the culture of flax. (In Dutch.) Nieuwe 
Veldbode 17:387. Mar. 8, 1951. Insects and weeds. 

(Results of weed control trials in linseed and flax by selective 
herbicides.) (With English summary, Netherlands.) Mededeling No. 16, 
Nederlands Vlasinstituut — Wageningen. May 1951. 

Friesen, H. A. Chemical control of annual weeds in growing crops. West. 
Canad. Weed Control Conf. Proc. 3:12-13. Nov. 30, 1949. 

Effect of 2,4—-D on cereals. West. Canad. Weed Control Conf. 

Proc. 3:40-44. Nov. 30, 1949. 


. Gopsout, E. Effect of herbicides on cereal crops (oats). Fourth meeting, 


eastern section National Weed Com. Proc. 4:21-23. 1951. 


. Govoy, E. F. Ensayo de control de malezas en maiz per medio de herbicidas 


hormonales. Cent. Region. Pampeano de Invest. Agropecuarias. Mem. de 
la Reunion de Maiz 5:194-195D. 1950. Includes discussion. 


. Greve. Zu: die unkrautbekampfung mit chemischen mitteln im getreide. 


Landwirtbl. Weser-Ems 98:118-119. Feb. 8, 1951. 


. Gricssy, B. H., and Stancer, L. M. Latest developments in the use of herbi- 


cides for selective weed control in sugar beets. Amer. Soc. Sugar Beet 
Technol. Proc. 6:463-467. 1950. 

Hatuiway, D. J., and TEmpLeMAN, W.G. Field experiments in selective weed 
control by plant-growth regulators. III. Weed control in grassland. Em- 
pire J. Expt. Agr. 19(73):33-44. Ref. Jan. 1951. 


. Haney, T. G. Chemicals for the control of weeds and nematodes in tobacco 


seed-beds. Jour. Aust. Inst. Agr. Sci. 16(3):109. 1950. 


. Harris, V. C. Progress report on weed control in cotton at State College, 


Mississippi. Down to Earth 6(4):6-7. Spring 1951. 


- Hetm, C. A. The use of pre-emergence sprays in corn production. Down 


to Earth 6(4):12. Spring 1951. 
. Weed control in corn through use of chemicals. Mo. Agr. Expt. 
Sta. C. 354, 7 p. Dec. 1950. 


- Hes, J. W. The question of alang grass in rice fields. (In Dutch.) Econ. 


Weekbl. v. Indonesie 17:180. Mar. 17, 1951. 

Hiccins, F. H. Rice growers get weed answers. Calif. Farmer, North. Ed. 
194:352-353. Apr. 7, 1951. 

Howmes, E. Pre-emergence weed killer possibilities. Plant Protect. Overseas 
Review 2(2):5-9. Apr. 1951. 

Hocue, L. E., Rornces, R. G., and STaBLer, S. P. Chemical weed control in 
field crops. Md. Agr. Col. Ext. Fact Sheet 138, 4 p. Apr. 1951. 


. Hotstun, J. T., Jk. ‘Tentative weed control practices for Delta area. Miss. 


Farm Res. (Miss. Sta.) 14(4):1, 7. Apr. 1951. 
KASAHARA, YAsuO. Test of weed control on arable land with 2,4-D. IV. 
The seed bed. Rpt. Ohara Inst. Agr. Res. (Japan) 39:63-69. 1950. 


-. Knowtes, G. The effect of herbicides on clover. Fourth meeting, eastern 


sec. National Weed Com. Proc. 4:30-31. 1951. 
LacHMAN, W. H. Weeding corn with chemicals. II. Amer. Soc. Hort. Sci. 
Proc. 56:279-282. Dec. 1950. 
Linc, L. Weed control by growth-regulating substances. Food and Agr. 
Organ. United Nations. FAO Agr. Studies 13, 36 p. Jan. 1951. 
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50. 
51. 


52. 
. MARSHALL, E.R. Killing weeds in seeded grains. Amer. Agr. 148:272. May 


LosstEIN, J. Le desherbage selectif des cereales. Chambre d’Agr. de Casa- 
blanca. B. 22(239):3-5. Mar. 1951. 

LoustaLor, A. J. Destruccion con TCA de zacates en campos recien planta- 
dos de cana de azucar. Turrialba 1:204-205. Apr. 1951. Sodium tri- 
chloroacetate. 

Mackey, E.M. The effect of 2,4-D on weeds and flax. West. Canad. Weed 
Control Conf. Proc. 3:44-47. Nov. 30, 1949. 


5, 1951. 


. McILratu, Wayne J. Effect of Methoxone on young cotton plants. Texas 


Agr. Expt. Sta. Prog. Rpt. 1377, 2 pp. June 8, 1951. 


. MEYER-HERMANN. Die bekampfung der unkrauter im wintergetreide mit 


kalkstickstoff. Gesunde Pflanzen 3:48-49. Mar. 1951. 


. NuELson, J. J. Chemicals and practices for the control of weeds in corn. 


Fourth meeting, eastern section National Weed Com. Proc. 4:8-11. 1951. 


Canad. Weed Control Conf. Proc. 3:48—51. Nov. 30, 1949. 


- OLson, —— At what stage of growth does 2,4-D damage wheat, barley and 
est. 


flax? 


. Orpanini, P. The use of selective herbicides in growing grain in the Prov- 


ince of Milan. (In Italian.) Humus 7(2):23-27. Feb. 1951. Includes 
equipment. 


. OVERLAND, ALVIN, and RasmMussEN, Lowett W. Some effects of 2,4—D formu- 


lations in herbicidal concentrations on wheat and barley. Agron. Jour. 
43(7):321-324. July 1951. 

PaLFrey, G. D., and RoLanp, A. E. Chemical weed control experiments in 
Nova Scotia, 1950. Fourth meeting, eastern section National Weed Com. 
Proc. 4:35-39. 1951. 


. Pracco, R. Chemical weeding of the rice field with particular reference to 


the use of “Weedone” (In Italian.) Risicoltura 39:1-8. Jan. 1951. 


. Ponte, A. M. Da. Plant hormones in selective weed control. (In Portu- 


guese.) Gaz. do Agr. 3:15-21. (To be cont.) Jan. 1951. 


. Rasmussen, L. W. Effects of 2,4-D sprays on winter wheat. Weeders Read- 


ers 24:10. May 1951. 


. Retsincer, E. Erfolge mit der hormonalen unkrautbekampfung in Karnten. 


Karntner Bauer 101:244-246. May 1, 1951. 


. Roserts, H. A. Selective herbicides for leguminous crops. Internatl. Cong. 


Crop Protect. Abs. Commun. 2:54-55. 1949. 

, and BLACKMAN, G. E. Studies in selective weed control. III. The 
control of annual weeds in leguminous crops with 2:4—dinitro—-6-secondary-— 
butyl-phenol. Jour. of Agricultural Science 40:263-274. 1950. 


. Ropricuez Juravo, A. Las maquinas en la lucha contra las plagas. Mundo 


Agr. 2(19):79-80. Dec. 1950. 


. Rosetta, E. Il faudra lutter contre les mauvaises herbes dans les cereales. 


Prog. Agr. et Vitic. 1951:254-259. May 6/13, 1951. 


. ScuipstRA, K. Diseases, pests, and weeds in corn. (In Dutch.) Nieuwe 


Veldbode 17:486-487. Apr. 12, 1951. 


. SCHNEIDER, E. O., and Beacn, W. S. Practices used on tobacco seedbeds at 


the Tobacco Research Laboratory, Lancaster, Pennsylvania. Pa. Agr. Expt. 
Sta. Prog. Rpt. 48, 4 p. May 1951. 


. Stusuer, M. W., and Scoccins, H. Cotton production practices in Arkansas. 


Ark. Agr. Expt. Sta. B. 507, 91 p. Apr. 1951. 


. Stamper, E. R., and Cniton, S. J. P. Johnson grass and chemicals in sugar 


cane in Louisiana. Down to Earth 6(4):9-10. Spring 1951. 
Srotze. Die unkrautbekampfung mit chemischen mitteln im getreide. Land- 
wirtbl. Weser-Ems 98:96-97. Feb. 1, 1951. 


. SyLwester, E. P., and Wor, D. Chemicals and clean farming mean double 


trouble for weeds. Successful Farming 49(4):91-94. Apr. 1951. 


. TEMPLEMAN, W. Chemical weed control. (Extr.) Chem. Age 64:988-989. 


June 30, 1951. 
Titemans, E. M., and Detroux, L. Considerations sur l'utilisation des herbi- 
cides selectifs dans les cultures de cereales. Rev. de l’Agr. 4:611-619. May 


1951. 


. VatLance, L. G. Pre-emergence and post-emergence control of weeds by 
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78. 


81. 
82. 


chemical sprays. Queensland Soc. Sugar Cane Technol. Proc. 18:21-25. 

1951. 

VAN OvERBEEK, J. Use of growth substances in agriculture. In 
Skoog, F., ed. Plant growth substances, p. 225-244. Ref. Madison, U. 
Wis. Press, 1951. 


. Watcotr, A. More sugar beets through grass control with TCA. Cent. 


Exch. Messenger 6(3):12-13. May 1951. 

Warren, G. F. Chemical weed control for muck crops. Veg. Growers Assoc. 
Amer. Annu. Rpt. 1950:238-242. 

Warren, L. E. Control of annual grasses in sugar beets. Amer. Soc. Sugar 
Beet Technol. Proc. 6:468-472. 1950. 

Woat, D. J. Effects of non-lethal concentrations of 2,4—-D on buckwheat. 
Plant Physiol. 26:50-58. Ref. Jan. 1951. 


Weeds in horticultural, ornamental, and vegetable crops 


. AnonyMous. 2,4—-D sprays for weeds in strawberries. Amer. Nurseryman 


94(4):40. Aug. 15, 1951. 

. The use of pesticides in Florida agriculture. Citrus Indus. 32(8): 

ll. Aug. 1951. 

Unwanted growth. Market Growers Jour. 80(7):7. July 1951. 

ANDERSEN, E. T. Weed control in horticultural crops. West. Canad. Weed 
Control Conf. Proc. 4:94-101. Apr. 1951. Includes abstracts from other 
workers. 

Batyer, L. P. Research with growth-regulating chemicals on fruits. Wash. 
State Hort. Assoc. Proc. 46:187-189. 1950. 

BRANTINGHAM, J. A. General 2,4-D damage to vineyards in the Kennewick 
area in 1950. Wash. State Hort. Assoc. Proc. 46:194. 1950. 

Carson, R. F., Mouton, J. E., and Krone, P. R. Further developments in 
weed control in gladiolus. Mich. Agr. Expt. Sta. Q. B. 33:269-274. Feb. 
1951. 


. Further testing of herbicides in strawberry plantings. Mich. Agr. 
Expt. Sta. Q. B. 33:262-268. Feb. 1951. Weed control. 

Cartier, R. D. Le desherbage chimique des cultures d’oignons. Quebec 
Soc. Protect. Plants. Rpt. 31:117-118. Dec. 31, 1950. 

, and Dion, A. Tests with newer herbicides for the control of weeds 

in onions. Fourth meeting, eastern section, National Weed Com. Proc. 

4:40-45. 1951. 


. Cutasson, T. C. Chemical weed control in potatoes. Fourth meeting, east- 


ern section National Weed Com. Proc. 4:12-20. 1951. 


. Core, C. E., et al. Weed control in carrot crops. Jour. Dept. Agr., Victoria, 


48:549-552. 1950. 


. Dantetson, L. L. Chickweed control in spinach. Veg. Growers News 5(12): 


3. June 1951. 


. Day, B. E. Chemical weed control. Calif. Citrog. 36:354, 374-375. July 


1951. 


. Dearsorn, C. H. Effects of weed control sprays of sodium chloride and 


sodium chloride plus sodium nitrate on the stand and yield of canning 
beets. Amer. Soc. Hort. Sci. Proc. 56:275-278. Dec. 1950. 


. De France, J. A., and Simmons, J. A. Inhibiting weeds in seedbeds with 


chemicals. Proc. Amer. Soc. Hort. Sci. 57:355-360. 1951. 

Exiason, E, J. The use of oil sprays for the control of weeds in coniferous 
nurseries in New York. Tree Planters’ Notes 1951(4):4-6. Apr. 1951. 
Erickson, L. C., and BRANNAMAN, B. L. Some effects on fruit growth and 
quality of a 2,4-D spray applied to Bearss lime trees. Amer. Soc. Hort. 

Sci. Proc. 56:79-82. Dec. 1950. 

Farrer, R. P. The use of selective herbicides in forestry in general, and in 
nursery work in particular. Empire Forestry Rev. 30:66-71. Ref. Mar. 
1951. 

Freep, V. H. Chemical weed control in bulb crops. Nowest. Bulb Growers 
Assoc. Proc. Bulb Growers Short Course 3:38-42. 1950. 


. Hatiemans, A. (Using 2,4-D and MCPA hormones as selective weedkillers 


in strawberry plots.) Cult. Hand., 16:548. 1950. 
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22. Havis, J. R. Chemical weed control in nurseries. Amer. Nurseryman 93(5): 
13. Mar. 1, 1951. 

23. Hempnitt, D. D. New weed control practices in strawberries. Mo. Agr. 
Expt. Sta. C. 355, 4 p. Jan. 1951. 

24. HERNANDEZ, T. P., and WarrEN, G. F. A comparison of 2,4-D pre-emergence 
treatments on onions on two soils. Amer. Soc. Hort. Sci. Proc. 56:283-286. 
Dec. 1950. 

25. Hitton, R. Chemical weed control experiments with horticultural crops. 
West. Canad. Weed Control Conf. Proc. 3:66-67. Nov. 30, 1949. 

26. Hinton, E. Let geese pull the grass. Prog. Farmer, Miss.-Ark.-La. Ed. 66(6): 
26, 93. June 1951. Control of grass in the strawberry patch. 

27. JeaTeR, J. G., CANN, H. J., and Eastwoop, H. W. Hormones used to destroy 
bananas; a cheap, easy and efficient method. Agr. Gaz. N. S. Wales 62:77- 
81. (cont.) Feb. 1, 1951. 

28. JENKINS, J. MircHELL. Chemical weed control in gladiolus. Down to Earth, 
vol. 7 No. 2. 1951. 

29. LacuMan, W. H. Weed control in vegetables for 1951. New Eng. Home- 
stead 124(7):14-15. Apr. 14, 1951. 

30. Leere, J. S. Weed control in peas in Nova Scotia. Down to Earth 7:12. 
Summer 1951. 

31. Manner, A. Unkrautbekampfung im neu angelegten garten. Kosmos 47: 
140-141. Mar. 1951. 

$2. MANN, G. Weed your garden the chemical way. Sci. Digest 29(5):67-71. 
May 1951. 

33. MeurMAN, O. Extermination of orchard weeds with chlorate-containing 
preparations. (In Swedish.) Sveriges Pomol. For. Arsskr. 1950:217-220. 
Finland. 

34. Moore, L. H. Control your garden pests. N. Mex. Agr. Col. Ext. C. 230, 
8 p.-folder. Apr. 1951. 

$5. Murneek, A. E. Growth-regulating substances in relation to reproduction 
of some horticultural plants. In Skoog, F., ed. Plant growth substances, 
p- 239-345. Ref. Madison, U. Wis. Press, 1951. 

36. Oxiver, D. A. Study of methyl-bromide as weed control in Parsons Nursery. 
Tree Planters’ Notes 1951(4):8-9. Apr. 1951. 

87. Pererson, C. E. Weed control in onions with a shielded nozzle sprayer. 
Down to Earth 6(4):2-4. Spring 1951. 

38. PripnaM, A. M. S. Chemical weed control in the nursery. Amer. Nursery- 
man 94(4):12, 65. Aug. 15, 1951. 

89. ReyNotps, J. D. Fewer weeds mean more peas. Farmer & Stock-Breeder 
65(3214):85-86. May 29, 1951. 

40. Sanrorp, G. B., and Davinson, T. R. Effect of 2,4-dichlorophenoxyacetic 
acid vapour on tomato plants in the greenhouse. Sci. Agr. 31(8):368-371. 
Aug. 1951. 

41. Suauis, N. J. A progress report on the use of fortified oil emulsions in 
weeding grapes. Amer. Soc. Hort. Sci. Proc. 56:203-209. Dec. 1950. 

42. Sirron, B. G., and others. Preemergence treatment for weed control in the 
tung nursery. Amer. Soc. Hort. Sci. Proc. 56:197-202. Dec. 1950. S. G. 
Gilbert, S. Merrill, W. A. Lewis, and W. W. Kilby, joint authors. 

48. Srivastava, T. N. The application of selective herbicides to forestry prac- 
tice. II. Indian Forester 77:176-191. Mar. 1951. 

44. Sy_wester, E. P. Fewer weeds mean better gardens. Hoard’s Dairyman 
96:294, 310-311. Apr. 10, 1951. 

45. Woopwarp, C. H. Latest news on chemical weed control. Flower Grower 
38(6):30-31, 46-49. June 1951. 

46. Timmons, F. L., HawrHorn, L. R., and Wesser, R. D. Possibilities of con- 
trolling annual weeds in seed onions by chemical methods indicated by 
experiments. Farm Home Sci. (Utah Agr. Expt. Sta.) 12(2):21-22, 38-39. 
June 1951. 

Weeds in grasslands, including grass-legume pastures, rangeland, turf, 
lawns, and cemeteries 

1, ANonyMous. From the USGA Green Section. The Golf Course Reporter 
19(3):38-40. May-June, 1951. 
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. Proceedings of national turf field days. Sponsored by U. S. Golf 
Assn. Green Section, U. S. Dept. of Agr., and Mid-Atlantic Assn. of Green- 
keepers. Oct. 1950. 65 pp. 


8. Betzie, A. Weed control in pastures. Fourth meeting, eastern section Na- 


tional Weed Com. Proc. 4:32-34. 1951. 

BorpeLeau, R. Essai du 2,4-D en pre-emergence pour l’enraiement des 
mauvaises herbes dans les cultures de mais fourrager. Quebec Soc. Pro- 
tect. Plants. Rpt. 31:107-116. Dec. 31, 1950. 

Breakey, W. J. Chemical control of pasture weeds. West. Canad. Weed 
Control Conf. Proc. 4:102-110. Apr. 1951. Includes abstracts from other 
workers and discussion. 

Cartson, A. E. Brushland into beefland. West. Livestock J. 29(27):57-58, 
60-61. Apr. 15, 1951. 

CornisH, Grorrrey S. Hints on remaking old lawns and establishing new 
ones. Hort. 29(8):285, 303. Aug. 1951. 

Ecper, W. C. Controlling perennial ragweed to make better pastures. Okla. 
Agr. Expt. Sta. B. B-369, 11 p. Apr. 1951. 

Escritt, J. R. Turf weed control by means of M.C.P.A. and 2,4-D. Inter- 
natl. Cong. Crop Protect. Abs. Commun. 2:37-39. 1949. 

Gricssy, Burorp H. Control of mossy stonecrop (Sedum acre L.) and certain 
other lawn weeds. Mich. State Coll. Quart. Bul. 33(4):326-331. May 1951. 

Hatumay, D. J., and TempcemMan, W. G. Field experiments in selective 
weed control by plant-growth regulators. III. Weed control in grassland. 
Empire Few Exptl. Agric. 19(73):33-44. 1951. 

ield experiments in selective weed control by plant-growth regu- 
lators. IV. The effect of plant-growth regulators upon the productivity 
of grassland. Empire J. Expt. Agr. 19:104-112. Ref. Apr. 1951. 

Herkinueimo, A., and Ravantri, T. On the use of hormone derivatives in 
weed control on grassland. (In Finnish.) Siemenjulkaisu 1950:176-192. 
Ref. English summary. 

Hutt, A. C., and VaucHN, W. T. Kill undesirable native vegetation for suc- 
cessful range reseeding. U. S. Forest Service, Rocky Mtn. For. & Range 
Expt. Sta., Research Note No. 8. Jan. 1951. 

LapLante, J. E. Controle des mauvaises herbes sur paturages. Rev. d’Oka 
25:32-35. Mar./Apr. 1951. 

Lerrer, C. D. Pest control for grasslands (1951 grasslands program.) Amer. 
Fert. & Allied Chems. 114(6):19. June 1951. 

Moore, H.I. Rush control in pasture. Bd. Greenkeeping Res. J. 7:356—362. 
1950. 

Puitips, A. Destruction de mauvaises herbes dans les cultures et les prairies. 
Annu. Agr. et Hort. (1949) (50)2:225-250. 1950. 

RYAN, JosepH. Lawns. Plants & Gard. 7(2):84-86. Summer 1951. 

STaBLer, S. P. Grassland program in a defense economy. Md. Farmer 35(4): 
4. Apr. 1951. 


. Strascer, S. P. Help your pasture do its job. Mr. Farmer 35(3):4, 29. Mar. 


1951. 
STEVENSON, E. W. Reseeding tarweed-infested ranges. Research note No. 
68. Pacific Northwest Forest & Range Experiment Station. 1950. 


. Terpstra, A. Working toward a thick grass sod. (in Dutch). Landbode 


5(18):2. May 5, 1951. 


. Wiepe, W. Unkrautbekampfung auf dem grunland. Landwirtbl. Weser- 


Ems 98:364-365. Apr. 26, 1951. 


. Younc, P. A. Chemical control of weeds in converting pasture land to toma- 
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120:1-61. Feb. 1951. 
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tha pulegium) on Hauraki Plains. New Zeal. J. Agr. 82:69, 71, 73-74. 

Jan. 15, 1951. 
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. Ermov, A. L. Quarantine dodders (Cuscuta) in grasses and legumes and 


. Exper, W. C. Bermuda grass control. Okla. Agr. Expt. Sta. Mimeog. C. 
27. 
28. 
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Dore, W. G. Persian darnel in Camada. Sci. Agr. 30:157-164. 1950. 


Canad. Weed Control Conf. Proc. 4:57-64. Apr. 1951. Includes abstracts 
from other workers. 


measures for their control. (In Russian.) Jn U.S.S.R. Ministerstvo sel’- 
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Goopcnitp, N. E. Control of Lantana by cultural methods in the Mackay 
district. Queensland Agr. J. 72:11-16. Jan. 1, 1951. 
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Sugar Tech. Assoc., reprinted in S. Afr. Sugar Jour. 34:471-475. 1950. 
Rev. Hort. Abs. 6/51. 1600. 

Murr, Rosert M., and Hanscu, Corwin. The relationship of structure and 
mae emg activity of substituted benzoic and phenoxyacetic acids. 

lant Phys. 26(2):369-374. Apr. 1951. 
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Wo tr, Dean. Defoliants take the place of frost. Successful Farm. 49(8): 
54-56. Aug. 1951. 


. Wooprorp, E. K. Experimental techniques for the evaluation of selective 
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| 
34. 
| 35. 
| | 36. 
| 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
48. 
49. 
50. 
51 
52. 
53 
54. 
55. 
56. 
Wo 


BIBLIOGRAPHY 221 


24. 
25. 


30. 


. Chemicals kill poison ivy. Better Farming Methods 23(8):38. 

Aug. 1951. 

: Nevada. State Dept. of Agriculture. Halogeton glomeratus, a 

poisonous plant in Nevada. n.p., 1950. 12 p. 
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